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JOURNEY ACROSS TIBET 
1906—1907 


CHAPTER I. 


THROUGH THE KARA-KORUM VALLEYS. 


In Vol. II, I have described my journeys around and across the J/axasarovar 
and Rafas-/al Lakes and those to the sources of the three famous rivers, the Brahma- 
putra, the Satle7 and the /udus, as well as my journey in the valley of the upper 
course of the first-mentioned, the 7sangpo. In Vol. III, I have given a description 
of my eight crossings of the Transhimalayan mountain system and of my researches 
in the region of the Central Lakes, situated just north of the Zranshimalaya. It now 
remains to give a short narrative of the observations undertaken during my two 
crossings of Northern and Central Tibet, the first in 1906 and the second in 1908. 
Having thus finished the description of the whole journey from the point of view 
of physical geography, I will try to give a résumé of the orographical, morpho- 
logical, hypsometrical and hydrographical observations as compared with my earlier 
results and those of other travellers. These conclusions will be found at the end 
of Vol. VII which deals chiefly with the discoveries in the Kara-korum Moun- 
tains. This gigantic system which from a point of view of genetic orography may 
be called the backbone of High Asia, is to a very great extent touched by the two 
crossings described in Vol. IV. In the résumé at the end of Vol. VII, I will attempt 
to analyze, if and how far the orographical boundaries of the Kara-korum System 
may be fixed with the assistance of the store of knowledge we possess at the 
present day. 

The practical arrangements of this journey, as, for instance, the number of 
servants and animals in my caravan, the equipment, the instruments, etc. having been 
dealt with in my personal narrative, I leave them alone in this connection, and only 
direct my attention to the journey itself and to the geography of the traversed 
country. The first days’ marches I have described elsewhere. Be it sufficient here 
to say that we left Lek on August 14th, 1906, and travelled wé Trkse, Chimre, Stugrul, 
Sultak, and Drugub to Tankse, a village which I reached on August 19th, and 
which is the first place entered on my map in 1:300000, Pl. 1. Here, according 


4 THROUGH THE KARA-KORUM VALLEYS. 


to my several observations on earlier and later occasions, the absolute height is 
3,991 m., and from this considerable altitude one reaches still heigher and heigher 
regions in the course of the following days, until one, at my Camp /, finds oneself 
on the surface of the tremendous highland, which with a very proper general term 
may be called Chang-tang, or The Northern Plain, a signification which otherwise 
only belongs to those parts of the plateau-land which are inhabited by Tibetan nomads. 

At Zankse two valleys join. The one coming from the south, which I came 
down in 1901, carries the greater amount of the water forming the rivulet of Dragwd. 
The other, coming from the east, had a little brook with only 1 cub. m. of water 
per second. Through this valley our march continues to the S. E., E., N. E. and 
again S. E. to Muglié. The distance is 15 km., and as A/uglzb is at 4,140 m,, this 
means a rise of 149 m., or 1:100, The rocks on the sides of the valley consist of 
leptite, gneiss and gneiss-granite. At the entrance of the valley there is a little gompa 
to the left and a ruin to the right. Two or three small gardens are seen, after 
which there are no more trees until J/zg/7d. But there is still space enough for 
small meadows with good grazing. Two crosion terraces show that the brook has 
carried a considerable amount of water in post-glacial time. The road is situated 
between the two, and, therefore, a few meters above the brook. From the left side, 
or S.E., a large tributary valley opens. On the upper part of the crest there was 
still some snow left. Beyond this place the valley, turning N. E., is a little broader, 
and there is more room for meadows, the slope is gentle, and the brook does not 
form any rapids as hitherto. It looks like a narrow channel winding in all directions, 
and is well cut down in the soft grass-covered ground. Sometimes great granite 
blocks are passed. Between the projecting mountain-shoulders the screes of detritus 
slope down, forcing the brook to its meandering course, but always leaving a narrow 
part of the bottom of the valley. 

At the place where the valley makes its sharp bend from N. E. to S. E., some 
small transverse valleys come in from the north, and here three small mand rigmos 
have been constructed. As a rule the brook keeps closer to the left side of the 
valley, and the road follows the right one, not crossing the river a single time. 
Beyond a gigantic scree from the right side, the meadows of A/ug/76 are seen with 
their excellent grass. Here is the little village of the same name consisting of two 
or three huts, around which some barley and peas are grown. The latter seldom 
get ripe. 

As Muglié is the first place where I drew a panorama of the landscape sur- 
rounding the camp, I think it suitable to say a few words of this way of illustrating 
the journey. By a comparison of the present work with my Screndfic Results of a 
Fourney in Central Asta, 1899—1902, it will at first sight seem as if the latter were 
much richer in pencil drawn sketches than the present one. This is, however, not 
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the case. On the contrary, the present narrative has been illustrated in a richer 
and more systematic way than the former. But the illustrations have to be looked 
for in the accompanying Atlas of Tibetan panoramas. In the following description 
I will direct the attention to them, as they give a much clearer idea of the habitus 
and morphology of the country than any maps or any verbal descriptions could do. 
The text in the following chapters will be much better understood if the corresponding 
panoramas are studied simultaneously. Text and illustrations have to follow cach 
other. The panoramas are as a rule drawn from the camps and from commanding 
passes. At every place where a panorama has been drawn, a red P is entered on 
the map. There are, of course, many camps and many passes where no panoramas 
have been drawn. This depends upon the weather or other special reasons. As to 
the Transhimalayan panoramas, I will describe them at the end of this volume. 
Now, returning to J/g, we find the panorama taken from that place as 2A 
and 2B on Tab. 1 of the Atlas. It embraces the whole horizon. Nobody would 
believe that it was taken from the bottom of a comparatively narrow erosion valley. 
But comparing it with the map of the region around A/ve/6 on Pl. 1, you will easily 
recognize all the topographical details. One has only to remember the laws of per- 
spective. To the N. 58° W. we look down the valley and to the S. 55° E. we look 
up the valley. These are the two extreme ends of the view. The mountain-shoulders 
situated to the N. 43° E. and S. 20° W. look comparatively large, which is caused by 
their being close to the camp. From the N. W. to the N. E. the upper erosion terrace 
is clearly seen. One also gets the impression that the valley becomes more accen- 
tuated and more deep-cut in the direction of Ledak than in the direction of Tibet. 
From Zankse the road continues S, E. and E.S. E. to Pang gong-tso and thence 
northwards to Podrang. The distance is 32 km., and the absolute height at Podrang 
is 4,468 m., meaning a rise of 328 m.,, or, disregarding the fact that two different 
valleys are included, 1:97. The road passes the little hamlet of A/ue/2, a small 
bridge, and a round sanz, and several times crosses the brook, which is meandering 
in all directions over swampy grass-covered ground. Sometimes the ground is stony. 
The brook has now about the same volume of water day and night, as it comes 
from the little lake in the valley. At its northern shore hard rock is cropping up, 
consisting of leptite. A little higher up in the valley is a second minimal lake or 
pool. The road follows its southern shore and the edge of a scree at the foot of 
which some crystal clear springs come out. About half of the amount of water in 
the brook comes from them. The valley then becomes more narrow between light 
yellowish-red rocks with steep sides. The bottom of the valley is sandy, and at the 
left side there are some small sand duncs. At the same side many small springs 
come out from below the detritus at the mountain foot, and then there is very little 
left of the brook. This flows down from a tributary gorge to the south, in the 
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background of which a snow-covered ridge is to be seen. The rock is limestone, 
marble and leptite, and is coloured white, yellow and black. 

The bottom of the valley being nearly flat to the eye, it is difficult to say 
where the water-parting threshold between Panggong-tso and the Jxdus is situated. 
It seems, however, to be at the place where a wan? and a cairn with rags are built. 
Here I got the height of 4,329 m. East of this place the ground falls decidedly in 
the direction of the Panggong-tso, but only for a short distance, for then again 
the ground seems to be nearly flat. The road follows an old river-bed between 
erosion terraces, through which at an earlier epoch the Paxggong-tso drained to the 
Indus. At the point where the Podrang brook emptied some 2 or 3 cub. m. of 
water per second into the lake, and where the height is 4,317 m., we turn northwards 
along the brook. The right erosion terrace was 51 cm. high and ran out like a cape 
in the lake. The view of the bluish green lake stretching S. KE. between gigantic 
mountains, is magnificent. Here I left the road I had followed nearly 5 years earlier, 
on December 15, 1901. 

The road sticks to the top of the right erosion terrace. The ground is sandy 
with a few rudimentary dunes and with sparse tussocks. At my first visit the bed 
was filled with drifting sand which now had disappeared, The accumulation of sand 
takes place during the dry season, and is swept away as soon as the water again 
comes down from the melting snows in the spring or early summer. The erosion 
terrace grows higher; it is soon 2 m, later on 4 or 6 m. high, especially where a 
scree from the right side of the valley is cut through by the water; here the left 
terrace is very low or missing altogether, and the bed of the brook is divided into 
several branches. 

Lukkung is the name of a hamlet consisting of two or three stone huts, a 
chorten, a barley field and a tree. Having turned in a more north-easterly direction, 
a considerable valley opens up in front of us bounded in the west by a mighty 
mountain ridge. The bottom of this valley is covered with stones and blocks. Dia- 
gonally crossing a little ridge of hills, the highest point of which is marked with 
two small sands, we came down into the Podrang valley with the little village of 
the same namie, the last in this direction. 

A panorama taken from Podrang (3, Tab. 1) only embraces a little more than 
a quadrant, or from S. 4° E. to N. 85° W., showing part of the mighty mountains 
south of western Panggong-tso and the range to the S. W. and west of Podrang. 

From Poérang the road goes to the N. E. and east up the Podrang valley 
to Lunkar. The distance is 15 km. The height of Lunukar being 5,151 m., the 
rise is 683 m. or 1:22 showing a considerable increase of the absolute altitude. 
Leaving two tributary valleys coming from the north called Geb-mur and Ldata, we 
continue, on /lugust 24¢h, along the northern shore of the Podrang brook, which 
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flows over the grass-covered ground of the valley between low hills of rounded gravel 
and boulders, partly also filling the bottom of the valley. Ward rock is rarely seen 
and difficult to reach, but the detritus seems to consist chiefly of granite. A part 
of the brook comes from a northern tributary valley. The greater part of the 
brook comes from the Zdaéa valley. At the junction there is a widening with 
some good grass. The road sticks to the slopes of the hills on the right or northern 
side of the little valley which comes down from J/arstmzk-la and Lunkar, and conti- 
nues past Podrang. The height is marked with two or three small cairns. To the 
east the landscape already seems to assume a more Tibetan character with more 
rounded forms, broader and more open valleys with mostly dry watercourses. Only 
to the E. N.E., there is a flat top with some snow, elsewhere all snow has disappeared. 
To the west three mountain ranges are visible parallel to each other and running, 
as it seems, N.-S. These ranges are ramifications at the S. W. side of the mightiest 
Kara-korum Range. The largest of them is the one situated just west of the Lukkung 
valley. Below us the Lda/a valley with its grass and its brook is visible. To the 
south one has a beautiful view of the mighty mountains bordering the Panggong 
valley on the south, The snow-ficlds and névés in the upper regions of these moun- 
tains can now be easily seen. The road undulating up and down over the gravelly 
hills, is a mere path, sometimes hardly visible in the gray gravel. It is all that is 
left of the excellent road from Syzwagar to Leh and it is soon going to disappear 
altogether. 

The panorama from Luukar, 5, Tab. 1, goes around the whole horizon which in 
this case is not very far away. To the N. 62° I. Avarszuzk-da is to be seen as a 
rather flat saddle between comparatively low mountains. To the S., S. W. and W. 
some mightier mountain ridges and tops are visible. 

On August 25th, the distance of 13.8 km. to the camp at Spang/ung was 
accomplished. First there is a rise of 442 m. in a distance of 5 km. to the pass 
of Afarstimtk-la, the altitude of which is 5,593 m., or I:11.3, and then there is a 
fall of 485 m. in a distance of 8.8 km. down to Spanglung where the height is 
5,108 m., the rate being here as 1:18. From Lunar the pass seems to be very 
flat and easy, but still it is no trifle for a heavily loaded caravan, especially as it 
was partly covered with snow one foot deep. 

The panorama from the pass, 6, Tab. 1, is very interesting, though the view, 
of course, only commands the S. W. and N. E., the two other directions being hidden 
by the relatively low hills on the crest of the range, between which the saddle of 
the pass is situated. The mountains to the S. W., which belong to the mighty range 
S. W. of Panggong-tso, are very imposing, and from this high point very casily 
visible with their snow-fields and deep, wild gorges. On the mountains to the cast 
there is a good deal of snow. To the N. FE. we see a little part of the upper reaches 
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of the Spanglung valley. In this direction the water goes down to the Chang-chenmo 
River, which is a tributary to the Shayok# and the Jndus. On the JAfarszmzk-la we are, 
therefore, again on a very important water-parting, the water at one side flowing to 
the Panggong-tso, and at the other to the /zdzan Ocean. 

The descent from the pass is disagreeable after a fresh snowfall followed by 
sunshine. The whole ground is like a quagmire with stones of all sizes, boulders 
and small blocks swimming in the mud, in which the horses are sinking deep at 
every step. The small watercourses from the melting snow unite in a brook which 
flows down to the N.E. From all other side valleys and gorges, brooks come 
down. To begin with, the slope is perceptible, but soon it becomes very gradual. 
The path turns to the N.N. E,, and crosses a swamp with moss and small pools, 
treacherous for the ponies. There we follow the foot of the hills at the right side 
of the valley. Here the snow had disappeared. For considerable distances the path 
seems to run horizontally, or even sometimes to rise a little. It may be said to be 
characteristic of the passes leading to the great plateau-land that the inner or Tibetan 
side is comparatively gradual and flat, whereas the outer one is steep and often 
precipitous, This rule is developed to its highest degree on the Zo/7-/a, and will 
also be found on the Chaug-lung-yogma. 

The road follows on the right hand slopes some distance above the bottom 
of the valley. Everything is barren, and there is no vegetation except moss. The 
ground is covered with gravel. Suddenly the path goes steeply down to the bottom 
of the valley. Finally our pass valley joins a considerable, though very short, valley 
from the left, to which several tributary valleys join, coming down from the same 
range in which Jfarsimzk-a is situated. Three of these trough-formed valleys contain 
glaciers in their upper regions, now covered with snow, but clearly showing the cre- 
vices in their frontal parts. Their snouts seem to reach some 50 or 100 m. below 
the height of Afars¢mzk-la. A considerable amount of water goes down from the 
glaciers, forming a brook with which the one from the pass joins. At the junction 
there is a triangular open place with a little grass and moss. The direction now 
becomes north-north-easterly, and the road follows on the right hand slope of the 
joint valley some 150 m., above its bottom where the river is flowing in a deep-cut 
bed with sharp erosion terraces,and without leaving the slightest space for even 
ground or meadows. The form of the valley is like a V with rather steep slopes 
on both sides consisting, at least on the right side, of gravel. There is no kind of 
vegetation or binding material, and the road is, therefore, extremely uncomfortable, 
even dangerous at some places. The view is open down the Spanglung valley to 
the N. E. where it turns to the north to join the Chang-chenmo. It is a desolate 
country of grey and brownish mountains all without any sign of life. Still the 
landscape is picturesque and wild, and one has a presentiment of approaching High 
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Tibet. Finally the path goes down the gravelly slope, which is crossed by several 
small tributary brooks, to the junction with a valley from the right, which, accord- 
ing to the Ladakis, is the Spawg/ung proper. Here some grass was growing and 
we pitched our tents. 

From Spangluag to our camp at Pamsal in the Chang-chenmo valley, the distance 
amounts to 16 km. and as the height at Pawsal is only 4,529 m., the difference is 
579 m. or a fall of 1:27.6. The road goes down the Spanglung valley N. E. and 
north. First we go down to the Stauglung proper, at the right bank of which 
there are the ruins of a little house. Then we continue on the right slope of the 
main valley, less steep than hitherto, and some 40 or 50 m. above the bottom of 
the valley. Opposite the left tributary, Yavdep, we follow the bottom of the valley, 
which now becomes broader. Here is a sheepfold of stone; shepherds from Podbraug 
were said to arrive here about the end of November and to stay in the valley during 
the winter. In the early hours the joint brook was much smaller than the evening 
before and could perhaps carry 2 cub. m. per second. Most of the bottom of 
the valley is covered with gravel, tiring for the animals. Gz/h/ds is the name of a 
tributary from the left side with a second sheepfold and some pasture. It is, however, 
difficult to see how sheep can live in this barren region. Probably the shepherds 
take them up into protected side valleys where grass is more abundant. 

At the place where the main valley turns N. E., and then north, two tributary 
valleys, viz. Kanglung and Kuyung, open from the right. Both have brooks coming 
from the range we passed in AZarsdmzk-/a, and some of whose snowy crests and 
peaks are seen in the background of the valleys. In these valleys grazing-grounds 
are said to exist. Through the Keug/ung valley a path is said to cross the range 
Over an ice-covered pass which can be used only on foot. A‘juag has also a path 
which goes to 77, a place on the other side of the range. The brooks from these 
valleys increase the main brook which gradually grows bigger on its way down to 
Pansal. The whole region is grey gravel, boulders and blocks of gneiss-granite, but 
living rock is, for a long while, not attainable. Sometimes small patches of grass are 
passed. The brook is followed on both sides by three beautifully developed erosion 
terraces generally some 20 m. high. Sometimes one or two of them are subdivided 
into several, and lower down 6 or 7 terraces could be reckoned on the right side 
of the valley. They are best seen at places where tributaries cut their way through 
them. As a rule the road sticks to the top of the lowest terrace on the left side. 
The terraces are very eloquent remains from the time, the pluvial epoch, when the 
precipitation was much richer than nowadays. 

Finally we reach a place with living rock, the same gneiss-granite as the gravel. 
The brook everywhere forms rapids, and there are no quiet reaches between them, 


Erosion is busy at work in this peripheric region with effluence to the sea. Such 
z. IV. 
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valleys are extremely rare in the self-containcd basins of the interior of Tibet. At 
one place we have the brook just below our feet, at another we climb a steep slope 
to the top of the third terrace, and then go down to the second one. At the right 
side there are now five terraces, very well developed and clearly visible the whole 
way down. At the junction with the right tributary, Zemguak, the height is 4,747 m., 
and in the background of this valley snow-covered mountains are seen, though lower 
than hitherto. To the N. 5° W. the view is magnificent. Above and beyond the 
red mountains on the right side of the Chang-chenmo River a dark, nearly black, 
mighty range is visible dominating everything around. In spite of its apparent 
height, and obviously on account of its facing towards the south, it is nearly free 
from snow excepting a rounded peak which is partly white. This peak was said to 
be situated in the neighbourhood of the pass Chang-lung-barma, a short distance to 
the west of our consequent route to Chang-lung-yogma. Seen from this point, the 
chain gives the impression of being very compact and of great length. Both the 
last-mentioned passes are situated in that range, which is the water-parting Aava- 
korum Range. A line joining the Kara-horum Pass with the Chang-lung-jogma becomes 
parallel to the high Aara-forum Range with the most elevated X-peaks and the world 
of famous glaciers as well as with the Western Fimalayas. We will later on have 
to return to this most interesting orographic problem, certainly one of the most 
gigantic on the earth’s surface. 

From Luxzenvak our road continues northwards on the top of the middle terrace. 
The terraces are a very characteristic feature of the valley. At a passage of solid 
rock, as usual consisting of reddish gneiss-granite, the road is on a gravel bank 
which divides the brook into two branches, At the other end of the passage there 
are a few stone huts, and the place is called 7aé-dao (not Yak-dao as on the map). 
Here a large tributary valley enters from the left, coming from the S. 62° W., where, 
in the background, snow-covered mountains are to be seen. Those mountains also 
are no doubt part of the range we crossed in A/ars¢m7k-/a. The name of this valley 
is Afanlung. It had a considerable rivulet with very muddy water. The road crosses 
the rivulet, and then follows the left bank of the joint river, with a very mighty 
perpendicular erosion terrace of gravel and shingle immediately to the left. A little 
farther on the river is crossed and the road goes up on the top of the right terrace. 
Bushes and other vegetation is now to be seen, and to the west mighty snowy 
mountains and peaks, bounding the Chang-chenmo valley, appear. Crossing the last 
foot hills to the right we finally enter the Chang-chenmo valley which seems to open 
the landscape, and allows more distant views up and down this great tributary of 
the /zdus System. Here the camp was pitched in the midst of a belt of vegetation. 

From the camp at Pamsa/, 1 took a panorama of photographic plates, and 
from the same place I sketched a panorama around the whole horizon, 74 and 78, 
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Tab, 2. It shows the mountain groups, to the N. W., north, and N. E. of the camp, 
which, from this point, conceal the water-parting range of the A‘’ra-korum. To the 
N. 69° E. we see the upper reaches of the Chang-chenmo valley and notice the more 
plateau-like morphology of the regions, from which the river derives its water. Up- 
wards through this valley the road continues to the important pass Lanck-/a, which 
was closed to me by the Anglo-Indian government, but had been crossed by Carey 
in 1886, by Bower in 1891—~92, by Dutreuil de Rhins in 1892—95, by Deasy in 
1896—9g9, and by Rawling in 1903—4. The road I was going to take to reach 
the high plateau-lands of northern Tibet had chiefly been surveyed by the members 
of the second Forsyth Mission, as described in the historical part of this work 
(Vol. VII). 

The nearest mountains south of the Cheng-chenmo are visible on the panorama 
to the S. 77° E,, and to the S. S. E. is the ramification separating the Spanglung valley 
from the main valley. To the S. W. are the ridges standing between the JA/ax/ung 
and Chang-chenmo valleys. And to the west we see the great main valley through 
which the Chang-chenmo goes down to the junction with the Skeayok. One thing 
is very conspicuous in this panorama, and that is the high development of the 
erosion terraces, which, especially to the S. E., south, and S. W. even hide a consider- 
able part of the mountains. They prove how enormous the water masses must have 
been which, during pluvial and post-pluvial times, have rushed down the valley, and 
how gigantic their erosive power has been. In those days the whole valley must 
have been filled with water, whereas now a comparatively very small part was 
covered by the water, which, it is true, in the end of August, is no more in flood. 

The river has also a period in the course of 24 hours. In the evening of 
the 26¢4 of Angust it was much bigger than at midday on the 27th, and during the 
night it had grown to a certain limit as was shown by considerable parts of the bed 
being still wet the next day. Just opposite the camp the breadth was 17 m., the 
maximum depth 0.88 m, and the average depth os55 m. The average velocity of 
the water was 1.50 m, and the maximum 1.902. The volume of water thus amounted 
to 14 cub. m. per second. In June and July the river cannot be crossed at this 
point. According to my Ladakis its real name is Kograng-sauspo, whereas Chang- 
chenmo is said to be the name of the whole region, perhaps including the tributaries 
to the main river. The bushes around our camp are called odo by the Ladakis, 
and édoghana by the Turkis. 

From Pamsal down to Shayok there is a road which may be used only during 
the winter, when the river-bed is dry. My Ladakis knew only three names on 
this road: Nomachen, Nomachun, and Ororotse, all with fuel and some grazing, but 
without inhabitants. ‘rom the last-named place it was said to be a »two days» journcy 
to the junction with the S#eyos. To the east they reckoned five days to Lanck-la 
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passing Kyam, Ningrt, Gapsang, Salung, Lung-ngun, Kungma, and the pass. At all 
these places excepting the pass itself, there is some grazing. From the pass they reckoned 
seven days to Arport-iso. The brook coming down from Chang-lung-barma joins 
the one from Chang-/ung-yogma, and the joint brook is a left tributary to the Kograng- 
sanspo, which, coming from high regions of the Kara-orum Mountains, flows from 
the N. W. to the S. E.,, and afterwards makes a very sharp bend to the south and 
west, continuing past Pamsal to Shayok. The brook from Lanek-/a is a left tributary 
to the Kograug-sanspo. Tsoksalu is another name for the place of our camp; Pamsal 
may properly be the name of the grazing-ground near the junction of the brook 
from Spanglung. 

During a day’s rest at Pamsa/ the wind came from the west, but turned at 
g o'clock p.m. when it came from the east. At this place a traveller bound for 
Tibet sees for the last time for several months a real river, bush vegetation and 
enjoys warm, comparatively dense air. The desolate country of the high plateaux, 
and the hard, inhospitable climate is awaiting him. 

From Pamsal to Gogra is a distance of 17.8 km, which was accomplished on 
August 28th. More than half of this road follows the Chang-chenmo River to the 
E.N.E. Then it crosses the pass, AZankook-la, 4,839 m. high, or a rise of 310 m. 
in a distance of 13 km., or 1:40.6. From this pass one has 4.8 km. down to the 
Kograng-sanspo (the Ladakis pronounce tsangpo like sanspo) where the altitude is 
4,740 m., meaning a fall of 99 m. or 1:48.5. From the pass the direction becomes 
north and N. W. 

From Pamsal the road follows the bank of the river on the lowest erosion 
terrace, and is very comfortable. The bottom of the Chang-chenmo valley has a 
gentle rise to the east. Lanehk-la, being at a distance of 85 km. is 5,486 m. high, 
or 957 m. higher than our camp at Pamsal, which gives a gradual rise of 1:89. 
To the naked eye it seems nearly level. The whole bottom of the valley is covered 
with grey gravel of gneiss-granite chiefly, amongst which the river winds in some 
large and several small branches. The water is.just as grey as the stony landscape 
around. The whole way the river forms rapids, and there are no quiet stretches 
where the river flows without noise in one bed. At the left side of the valley there 
are now two terraces visible, the upper about 50, the lower about 10 m. above the 
bottom of the valley. On the right side one discerns four terraces, the lowest and 
most recent one being only 2 or 3 m. high. The country is absolutely lifeless, 
containing no animals, neither wild nor tame and no signs of men. The road is, 
however, quite visible. At our place it goes, for a short distance, like a cornice, but 
then again sticks to the 10 m. terrace. Sometimes we have the 50 m. terrace close 
at Our right hand; it looks very mighty, like walls of fortresses, but is at many 
places cut through by the brooks of tributary valleys. 
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Opposite the Kadsung gorge from the right side, our road crosses the Chang- 
chenmo River which at this place was divided into four considerable branches and 
seemed to carry more water than the day before. Just east of the A@dsung: valley, 
the road ascends the terraces in very steep and sharp zig-zags, and finally reaches 
the little secondary pass A/Zankook-li, 4,839 m. high. Here the living rock is a dense, 
greyish white limestone. Panorama 9, Tab. 2, only gives an idea of the view to the 
S.S.W. and S. W. from this pass. It shows the high mountain ridges at the southern 
side of the Chang-chenmo valley. Only a few minutes away, north of the pass, a 
rather surprising and picturesque view is Opening in front of us: deep below us we 
see the valley of Aograng-sanspo proper with all the general characteristics of the 
Chang-chenmo at Pamsal, the same grey and comparatively broad bottom of the 
valley and the same river divided into arms. ‘To the east is a world of rounded 
mountains of brownish and reddish colours and without snow. Our road goes down 
the steep slopes and then keeps on the tops of erosion terraces. Here the living 
rock is brownish schist containing quartz. Seeing this part of the valley is sufficient 
to convince one that it is the upper part of the Chang-chenmo. This is also the 
opinion of the Ladakis. 

Gogra is the name of the place where the camp was pitched at a height of 
4,740 m. It is situated at the triangular opening between the bulky, brownish red 
mountains, where the considerable brook from the Chang-lung-barma receives its 
tributary from Chang-/ung-yogma. These two brooks form the Aogvang-sauspo, alias 
Chang-chenmo River. Where they meet, there is some tolerable grazing for the 
animals. The panorama (8A and 88, Tab. 2) taken from Gogra, gives a clearer idea 
both of the situation and of the morphology than any descriptions in words, and it 
should, as usual, be compared with the map (PI. 1). I‘rom the camp at Gogra we 
look into the openings of three deep-cut valleys, namely up into the Chang-hing-barma 
to the N. W., up into the Chang-lung-yogma to the N.N.12., and down the Aograng- 
sanspo to the S.E. All these valleys are readily visible on the panorama together 
with the mighty mountain groups surrounding them in all directions. One gets also 
the impression of being still in the peripheric regions with their more energetic crosive 
activity, their deep-cut valleys, and their still very considerable relative altitudes. Only 
a few days later we should find, on the plateau-lands of northern Tibet, how every- 
thing opens up, as it were, and how the horizontal lines become paramount. To 
the N. 3° W. we see the mountain group which separates the two Chang-/ung valleys, 
and which is the southern-most end of a very bulky ramification from the water-parting 
protuberance of the Awra-korum System. To the S. W. we get a glimpse of a deep 
and narrow gorge; E. S. E. is the broad valley leading to Lanck-/a, situated between 
the two peaks marked N. 78°F. and S. 78° E. In the S. I. we see a little of the 
course of the Aograng River turning south and west. In the foreground to the 
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S. 78° E. we notice in profile a series of five well developed terraces at the foot of 
the mountains between the upper Kograng River and the valley to Lanek-/a. It 
should be remembered that a complete panorama of the same kind as the one in 
question would be best understood, if its two ends were joined together, forming a 
ring in the middle of which the eye of the spectator was to be placed. The compass 
bearings of the panorama should make it easy to arrange the panorama in accordance 
with the four cardinal points. 

At such a place as Gogra where two extremely seldom used valleys meet, one 
may easily be uncertain which of the two is the best, especially as the natives them- 
selves were not at all certain. The Numberdar of Podrang pretended that both 
valleys could be used as both had roads which crossed the great water-parting range. 
Judging from the amount of water, the Chang-/ung-yogma or »Lower Northern Valley» 
is nearer the great range of the Aara-korum and drains a comparatively small area, 
whereas the Chang-/ang-barma, which is indeed the upper course of the Aograzg- 
sanspo alias Chang-chenmo, drains a considerable area, but presents a greater distance 
to the pass that carries its name. From one point of view the Chang-lung-yogma 
was preferable, viz. as being the shortest road for reaching the Tibetan highlands, 
through which the distance to my goal, the perfectly unknown regions north of the 
Tsang po, was under all conditions very great. 

On August 28th, we accomplished the march to a place called Chz¢a at a distance 
of 13 km. up in the Chang-lung-yogma valley. As Chufa has a height of 4,882 m., 
the rise is 142 m. only, or 1:91.5, which may be said to be a comparatively slow 
ascent so near the crest of the highest water-parting range on the earth's crust. 
Just above the camp the Aograng-sanspo was crossed. The river was now smaller 
than the day before, which was quite natural after the several tributaries we had 
left behind. The velocity of the stream was greater. In the very angle between 
the two Chang-hing Rivers, there was a azshan or cairn built up, unusually big 
and visible all around. It may date from the days of the Forsyth Mission, which, 
at least partly, seems to have taken the track up the valley of the Chang-/ung-yogma. 
From here an old way was also said to have passed to Shahzdullah and Yarkand. 

In the same angle the living rock consisted of black schist containing quartz, 
which was partly in a state of very advanced decomposition and weathering. 

From this place the Chang-ling-barma valley appeared to come from the 
N. 60° W., and in its background snow-covered mountains were to be seen. Between 
these and another group without snow, and visible to the right of the first, the 
road up to Chang-lung-barma-la was said to pass. But in this point the information 
given by the natives was, as I have said before, unreliable and the Numberdar 
of Pobrang, who had been there some 30 years before, admitted that he had forgotten 
all details. 
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A mountain in the main valley was called Nameka. Our road up the tribu- 
tary valley ascends a series of terraces very much worn and rounded by wind and 
weather, but still clearly visible. The mountains bordering the Chang-lung-yogma 
valley on both sides are in red colours, consisting of red sandstone. Most of their 
material is detritus, but living rock is cropping out at many places. 

The road follows the slopes at the right side of the valley, where the heights 
are soft and rounded and the path comfortable and readily visible. It is no doubt an 
old path which is still sometimes used. A mountain shoulder forces us to ascend a 
little threshold, from the height of which one has a wonderful and picturesque view 
of the valley. The limpid brook has cut its bed down between erosion terraces 
which scem to be at least 50 m. high, but at the same time, the gorge is very 
narrow. From the left side a tributary gorge, deep and wild, comes out. 

A second threshold of red sandstone has the gorge of the brook just below 
itself, From here the path goes suddenly and stceply down to a tributary gorge. 
The slope is covered with fine red dust. The last bit of this road is difficult, as it 
is very narrow and goes down with an extremely steep gradient to the compara- 
tively flat top of the highest terrace. We had been some 200 or 250 m. above the 
brook which the whole way has cut down its course in a deep, dark and very 
Narrow gorge. 

Later on we go farther down on wild rocky cliffs to the bottom of the valley, 
that is to say, the top of the second terrace from below and with four other terrace 
steps above us. The left side of the valley has a 60 m. high terrace cut down in 
living rock, being the same black schist as before. On account of the living rock, 
the terraces of the left side have grown together and form only one. The landscape 
is in all directions wild and picturesque. <A short distance farther on we cross the 
brook, which now carried about 2'/, cub. m. of water per second. The valley is here 
only about 20 m. broad, bordered by mountains often nearly vertical and of a dark 
green colour; sometimes with stripes of yellow and red. The rock consists of grey, 
slightly quartzitic, sandstone. 

From the left side of the valley a tributary gorge opens with a little brook 
containing about one fourth of the amount of the Chang-/ung-yogura brook. At the 
Junction there is a little triangular open space. Here the main brook is seen coming 
out from a dark, rocky gate with perpendicular sides. One has, therefore, to climb 
the slope between the two valleys, and this slope is extremely steep and very difficult 
for loaded animals. Every pony and mule has to be assisted by men, 

As in the Chang-chenmo valley, here also the terraces are the most characteristic 
feature of the landscape. The precipitation has been so great and the action of 
erosion of the running water so powerful, that the decomposing powers of weathering 
have not been able to follow the excavating action of the water, and the result is, 
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as in the case of Chang-lung-yogma, a perpendicularly cut furrow of considerable 
depth. Since the precipitation during post-glacial, or post-pluvial times has gradually 
diminished, the morphological sculpture caused by it has still remained nearly un- 
touched, and the erosion terraces are left as they were, sometimes perfectly flat 
on the top for miles, The fact that the atmospherical destruction has not yet been 
able to destroy these terraces, proves that the excavation by the running water has 
taken place in a comparatively very recent time. The same phenomenon may be 
studied at the shores of the self-contained salt Jakes in Tibet, where the beach-lines 
are so well conserved since the time when the basins of the lakes were filled to a 
much higher surface than nowadays. The extraordinary morphology observed from 
the thresholds of the day’s march is, therefore, like a witness or a monument of an 
activity which has come to an end long ago. But though the amount of water in 
the watercourses nowadays has diminished in such a high degrec, this water, espe- 
cially during the flood in June and July, is still active in the same direction. It 
sweeps the bottom of the erosion furrows clean from detritus, sand and gravel, and 
excavates the valleys, though at a much slower rate than before. Therefore, the 
weathering gets time to follow the procedure, and the valleys, which in post-pluvial 
times were cut out in a vertical sense, now assume a more open and _trough- 
shaped form. 

Beyond the difficult passage we still march for a while on the top of one of 
the terraces where the ground is comfortable and even, and the rise, at any rate, 
not greater than the fall of the brook itself. Sometimes, however, disagreeable places 
are passed, when the precipice is yawning just at the side of the path, and the brook 
is hidden in its dark furrow deep below our feet. 

From this passage the path goes down to the curious region at the bottom 
of the main valley which is called Chute and where hot springs crop out of the 
ground. The first one forms a solid pillar in the form of a mushroom, 3 m. high, 
in the centre of which the water crops out and drops down from its projecting edge, 
where stalactites are hanging down. Here the water had a temperature of 51° C. 
About a hundred meters lower down, there is a rather extensive whitish red cake 
with ten projecting hives or mounds, some of them no more active. From below 
the edge of this cake a stream of hot water wells out directly into the brook. Here 
the water is 42°C.; at other places in the immediate vicinity, 43°. At the edge 
there is another pyramid 4 m. high, consisting of concentric cupola-shaped layers which 
partly form a vault over a grotto, where there is a water basin in direct connection 
with the brook. From the direction of the pyramid the water drops down into the 
basin. The material around the springs is travertine. Some 10 m. above the brook, 
there is another grotto with pouring water also forming a basin, which was cold. 
At several places on the banks and even in the bottom of the brook itself, water is 
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bubbling forth, sometimes with the sound of boiling water. From all these springs 
the brook gets a considerable addition of water, though it looks but little smaller 
above than below the place. At more protected places in the neighbourhood fresh 
grass is growing. 

The brook is crossed at a point where it is divided into two branches, and 
the path ascends the terraces of the left side of the valley, where the space is very 
narrow. It seems to be the fourth and highest terrace. It comes to an end where 
a deep-cut tributary valley enters from the left with a small limpid brook in its 
bottom. Here, therefore, we are forced to go down into the bottom of the main 
valley again, but only to again ascend the slopes on the left side. The path is 
difficult and the ground is covered with gravel and fine dust. For a short distance 
the main valley widens out to about 200 m., but soon again dwindles to a narrow 
corridor. Still the country seems to open up a little. A new side valley again 
forces us down to the bottom of the main valley. This valley comes from the right 
side, and the Numberdar believes, that here there is another road to Chang-lung- 
éarma, though he is not certain. Finally the camp is pitched in the valley supposed 
to be the one from Chang-lung-yogma. The rocks in the neighbourhood, consisting 
of grey, slightly quartzitic, sandstone, are strongly folded. As the road up to the 
pass was unknown even to the Ladakis, I had to send scouts to reconnoitre the next 
day. They returned with the report that the pass could be taken by the whole 
caravan without great difficulty. 


CHAPTER IL. 


ACROSS THE WATER-PARTING RANGE 
OF THE KARA-KORUM. 


So far all our camps had possessed native names. From August 31st, we 
approached regions where even the Ladakis knew no appellations. I, therefore, now 
began to give the camps Roman numbers. The distance to Camp J only amounted 
to 7.3 km., the last place where some scanty grass was to be found south of the 
pass. At Camp J the absolute height amounted to 5,170 m., meaning a rise of 
288 m. from Camp Chuta, or 1:25.4, Or a much greater acceleration in the ascent 
than on the day before. The direction is N. E., but the valley is winding, and some- 
times one is riding to the north. Some snow had fallen during the night, but most 
of it disappeared in the course of the day. 

The bottom of the valley is covered with gravel, and the living rock at the 
sides is the same folded sandstone as before. Terraces are standing at the sides, 
though much smaller than lower down. At a place where the valley becomes narrow 
there is a little stone wall. At the right side the living rock was now grey, fine- 
grained sandstone-schist, strongly folded as before. Now there is no trace of a track, 
and no other signs of human visits than the little stone wall, which may be a hundred 
years old or more. Finally we enter a very small tributary valley from the right 
and ascend its winding course, where now only a very little brook remained. Liv- 
ing rock is rare, and only to be seen at the base of the slopes where the flood 
water is eroding, and at some places higher up. The rest of the slopes consist of 
gravel, sand and dust, the results of the strong powers of weathering. In this valley 
we have not to ascend any fatiguing terraces, but follow its bottom the whole way 
up, constantly crossing the brook. The morphology has undergone a considerable 
change. The relative altitude of the mountains has gradually diminished, and their 
forms are more rounded and flat or cupola-shaped. The valleys are less energetically 
eroded and the terraces often interrupted or missing altogether. The little brook is 
all that is left of the majestic Zzdus in this direction. The Ladakis believed it would 
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carry water still some 18 days before it became bound by the autumn cold. Sparse 
tussocks called yephak and also ¢eresken in Turki, the Lurolfa ccratotdes, so common 
all over the Tibetan highlands, are still to be scen on the slopes, and sometimes 
there is some dung of the wild yak. None of the very small side valleys have water. 
The guides of the previous day take us up in a second side valley from the right, 
from which, however, most of the brook came down. A little higher up in this 
valley we found the last vegetation which consisted only of the hard yapkak plants. 
On the slopes of some of the soft hills one sees what we use to call »floating earth» 
or mud-flows with vertical crevices, showing that the base of the hills is undermined 
by running water. The picturesque landscapes have now disappeared, the morpho- 
logy is uninteresting, the denudation is very advanced, everything appears on a 
smaller scale than before; no vertical lines are to be scen. 

On September Ist, the Chang-ling-yogma Pass was crossed after a new, light 
snowfall during the night. From Camp / it is 10.8 km. to the pass where the ab- 
solute height amounts to 5,780 m. This means-an ascent of 610 m.,, or a rise of 
t:17.7, On the north side of the pass we have 7.3 km. to Camp //, where the height 
is 5,552 m., a fall of 228 m.or 1:32. From these figures it is casy to conceive 
how very flat the water-parting range of the Aava-korum is, though not quite as flat 
as in the part of it where the famous Kevra-korum Pass is situated some 150 km. 
to the N. W. The direction of the day's march is chiefly N. E. 

Above Camp J the terraces are only 2 or 3 meters high, and deformed 
by the continual falling down of débris. There is not so much gravel as before, the 
ground chiefly being covered by fine soft dust, partly wet from the melting of the 
last snow. The fine decomposed material, the result of very advanced weathering, 
is crossed, even in the bottom of the valley, by innumerable crevices as is usual 
in mud-flows. The living rock is grey fine-grained sandstone-schist. The valley 
is winding and narrow. On Panorama 10, Tab. 2, we get an idea of the entrance 
to this valley in the direction N. 63° E. from Chute. Already at this camp the 
valley looked rather small, but now it has still diminished, and it is winding N. 2, 
E.N. E., and again N. E. between these soft, rounded, relatively low hills with their 
fissures at the base often arranged in the same way as the lateral crevasses of a 
glacier snout. One gets the impression that these hills, on account of their own 
weight, are floating and sliding downwards, according to the laws of gravity. There 
is no vegetation, except very seldom some yapkak plants or some moss, the roots 
of which could bind the loose, wet earth. 

The men of my caravan here and there erected small pyramids or cairns of 
stone, especially at Chzfa, at Camp / and at places where our expected mail-runners 
could be in doubt which valley they had to follow. These pyramids will be found 
by future travellers. 
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The slopes facing the east and south soon become free from snow. A little 
higher up the bottom of the valley was still snow-covered. The guides took us up 
to a threshold or saddle which proved to be secondary. Here the ground is ab- 
solutely barren and very treacherous as the animals at every step sink down in the 
wet, soft mud, which is so much the more tiring as the slopes are very steep. Here 
the crevices in the soft ground are very readily visible, forming two systems of regular 
lines crossing each other, the one radiating and curved like the leaves of a palm- 
tree, the other concentric. There are also lines along which gravel of different 
magnitude has gathered, some coarse, and some fine. On these tremendous heights 
the mountains may indeed be said to be rotten and showing a very far advanced 
degree of decomposition. 

From this secondary threshold there are still some very steep slopes to be 
ascended before one arrives at the saddle of Chang-/ung-yogma at the height of 
5,780 m. The pass is, therefore, about 120 m. higher than the Kavra-horum Pass, 
whose absolute altitude, according to my observation in 1902, is 5,658 m., and which, 
therefore, and for morphological reasons is more easy than the Chang-lung-yogma, 
On the pass, living rock finally cropped out, and proved to be sandstone as before, 
and very rotten. 

The way up to the pass, such as it presented itself from Camp J towards 
N. 14° W., is to be seen on Panorama 12, Tab. 3. I ascended a hill situated some 
50 m. just above the pass, from which a more commanding view was to be gained. 
It is, however, extremely difficult or rather impossible to take one’s bearings and 
whereabouts from this enormous height, though the view, as a picture, is certainly 
one of the most magnificent in the whole world. There is nothing to be recognized, 
neither peaks nor valleys, except the one we just have travelled up and which is to 
be seen to the S.12° W. Still this view, of which Panorama 11, Tab. 2, gives’ only 
a very slight idea, is more fascinating than anything else during the whole journey, 
as it commands such an enormous area of the earth's surface. 

A nearer study of this Panorama is interesting. It embraces the whole horizon, 
as I have started sketching straight south, gradually turning around to the west, 
north, and east and back to south. It should be remembered that I am standing 
on the crest of the water-parting Kara-korum Range. 1 am standing on a saddle, 
the absolute height of which is only perhaps one or two hundred meters lower than 
the neighbouring parts of this crest which is levelled by weathering to a general 
height that, so far as the eye reaches, is not surpassed by any peaks; at the most, 
by comparatively low cupola-shaped protuberances of the crest itself. The Aava-horum 
heights in the neighbourhood of my standpoint are easily seen on Panorama 11, of 
which they form the foreground. The crest of the water-parting protuberance of the 
Kara-korum is stretching to the N. W. towards the A’era-korwm Pass. Of this the 
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Panorama shows the nearest part, N. W. of the Chang-lung-yogma Pass. It continues 
to the S. E., where we see some of the culminating ridges in the vicinity. In this 
direction, towards the interior of High Tibet, the water-parting system no doubt be- 
comes comparatively lower and more irregular. To the N.N.E. high mountains 
could be discerned in the very great distance, but on account of clouds, were not 
clearly visible. ‘The plateau-land of Afksaz-chin could not be seen. It is probably 
hidden by smaller ridges not far away, and partly also by clouds. The gigantic 
peaks of the A@va-£orum Mountains are hidden by the water-parting range, and even 
if no such obstacles existed, they would perhaps be invisible on account of the great 
distance. The grandest view is, however, to the S. W. and south, where the horizon 
was perfectly clear and no clouds covered the mountains. One gets the impression 
of a sea during a storm and with gigantic waves. There are thousands of peaks 
and ridges all snow-covered, white in the sunshine and blue in the shadow. Even 
the farthest peaks on the horizon are sharp and there is nothing like a perspective 
disappearing in mist far away. Everything is as sharp and clear as crystal. Perhaps 
it would be possible to identify some of the highest peaks with the help of the 
map. But it would be useless and the purpose of this Panorama, which also has to 
be thought of as a closed ring, is only to give a general idea of the view of this 
world of mountains. At most other saddles situated at 5,780 m. or more, the pano- 
ramic view will as a rule be somewhat of the same kind as this, a white sea of 
snow-covered mountain ranges and peaks, but with a horizon as even as that of the 
sea. For, at the first moment, one is surprised to find the line of the horizon nearly 
as level as that of a sand desert, disregarding its similarity to a very fine saw. 
On the water-parting Awra-korum Range, on both sides of our pass, living rock 
is extremely rare. The place from which I sketched was, with one or two exceptions, 
the only one to be seen. The whole range appears as a flat, rounded protuberance of 
soft, fine material, enormous heaps of detritus, which only here and there allow some 
little part of the solid stone skeleton to crop out in the open air. All the rest of 
the living rock is in these high regions covered by detritus. But it would be very 
wrong to imagine the range as a comparatively regular crest, stretching in a nearly 
straight line to the N. W. On the contrary, it is extremely irregular, as can be scen 
even on my Panorama. The water-parting line of the range is winding in all possible 
directions, and, according to the laws of erosion, these irregularities are increasing 
in the course of time. Both the N. E. and the S. W. sides of the range are cut 
through by innumerable small valleys, every one of which has its origin in the crest 
of the range, and cuts its furrow deeper and deeper down into the mountain side. 
This excavating activity has been at a very high rate of energy in  pluvial time, 
and during post-pluvial time it has gradually diminished, but is still going on, though 
at a much slower rate. The greatest amount Of precipitation falls on the S. W. side, 
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on account of the condensation of the monsoon clouds. The valleys on the S. W. 
side are also, as we have seen, cut very deep. The erosive activity has been much 
greater in them than in those on the N, E. side. Or in other words, the relative 
differences of altitude are much greater on the S. W. than on the N. E. side. The 
small transverse valleys which go down at the N. E. side have a very gradual fall 
towards the centre of a self-contained basin on the high plateau-land. The amount 
of water flowing down through them is not great. The relative difference of alti- 
tude between the crest of the AKara-korum Range and the general surface of the 
plateau-land, is very small, as may be seen from the first marches to the N. E. from 
Chang-lung-yogma. Seen from the plateau-land the water-parting Kara-korum Range 
may rather be called a slightly elevated edge of the plateau-land itself, and by no 
means as a considerable mountain range forming its boundary to the S.W. On 
the S. W. slopes of the range, on the other hand, even the small valleys develop 
a respectable amount of erosive energy. Their gradients are much steeper, they 
receive the greater part of the precipitation, and they cut down their furrows to a 
greater depth. Therefore, the water-parting range of the A’a@ra-korum appears from 
the S. W., as we saw in the Sfang/ung valley, as a considerable and bulky moun- 
tain range, though without any high, snow-covered peaks which could at all be com- 
pared with the giants situated on the second, or highest Kara-korum Range, which 
is to be found on the S. W. side of the water-parting line. 

What I have discussed here are general rules derived from the observations 
made during my crossing over the Chang-lung-yogma Pass. The same observations 
could be made during my second crossing, over the Dapsang, nearly 1, year 
later. To a certain extent they may again be made on the Kara-/orum Pass, though 
there the morphology is somewhat different. This is nearly all that can be said 
with any degree of certainty. And how very little is it not when compared with 
the enormous extent of the water-parting A’era-korum Range! Honestly we may say 
that we know only perhaps a dozen points on the water-parting line itself! We, 
therefore, have only a very slight and vague idea of its situation, and if we try to 
make a map of it, most will have to be drawn by interpolation and consist of mere 
guesswork. If so little hitherto has been conquered, it is easy to understand that 
there is work enough to be done in the future. Hundreds of thousands of small 
valleys take their rise from the range. A minimal number of them is known. 
And there are many great valleys which have not yet been visited and, much 
less, mapped. 

From my standpoint above the pass, lines of mud-flow could again be seen 
in the soft, wet material on the slopes. Only about one fifth of the area of the 
ground near the pass was still snow-covered. The panoramic view from the pass 
itself was far less dominating than the one I had _ sketched. 
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In these high regions there was nou trace of a path. One has to consult the 
compass, the morphological features and the existing maps. From the pass a little 
valley goes down to the N. E., N. and again N. E. It is bounded by comparatively 
low hills, and in its middle there is a little brook. The fall is extremely slow. There 
is no kind of vegetation. The ground of the valley is very fatiguing, for it is a 
quagmire of soft, wet mud mixed with some gravel, in which men and animals sink 
a foot and a half at every step. The mountains consist of soft material and are 
more like heaps of detritus. They are low and their forms rounded. Sometimes 
very small brooks enter from the sides. At the point where the valley turns to the 
Ii. N. E., a valley joins from the west. In the corner of the junction a cairn was 
built, perhaps very old. It may be that the valley from the west comes from Chang- 
lung-barma, a pass which, according to the natives, was situated at a very short 
distance N. W. of Chang-lung-yogma. Our valley becomes somewhat bigger after 
the junction. The journey goes partly on the slopes of the hills at the left side, 
partly in the bottom of the valley. From the snow-patches on the sides, small brooks 
trickle down, to the greatest extent sub-terranean. In every hole after the animals’ 
feet, grey water gathers at once. The main brook grows slowly; it flows perfectly 
silently, not forming rapids at a single place. The valley is winding in all directions. 
The living rock is as rare as before, and consists of grey sandstone with patches 
of rust. Camp Jf was pitched at the entrance of a tributary valley from the left, 
which also has a little brook. There was no grazing whatever to be found, and 
could not be expected on a height of 5,552 m. 

September 2nd. The distance to Camp J// is 19.2 km. to the E., N, 
and E. The fall in this distance is 170 m., as Camp //I is at a height of 
5,382 m. The rate is, therefore, 1:113, which is indeed very gradual for the 
slope of a gigantic mountain range. As a matter of fact it cannot be noticed with 
the naked eye. The form of the mountains around Camp // will be seen on Pano- 
rama 13, Tab. 3. 

The march goes along the brook in the winding valley in front of which, 
2. ¢. east Of Camp J/, there is a mountain group with steep sides and some living 
rock at its upper part. The rest of the surrounding mountains are low and rounded. 
The valley turns in a semi-circle around a mountain, from which several subterranean 
brooks come down betraying their existence by the dark colour of the ground above 
them, which also is soft and treacherous. The brook, at the right hand of our route, 
flows close along the foot of the steep mountain mentioned above. At the point 
where we again reach the brook there was a cairn 1 m. high and covered with a 
flat stone. It was old. Other xzshans in the valley had been erected by my own 
men. The living rock, cropping out at the left side, was grey sandstone as before, 
slightly quartzitic and with patches of rust. 
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The country is hopelessly desolate. There is absolutely no kind of vegetation 
and no sign of life of any kind, not even dung of the wild yak. Skulls of yak and 
horses were, however, to be seen at some places. They may have belonged to 
animals in the service of the Forsyth Mission or surveyors of the Survey of India. 
The valley becomes broader and opens up. Its floor is more comfortable than 
hitherto, as it is covered with fine, dry gravel. The distance between the moun- 
tain ridges at both sides becomes greater. At intervals the brook is crossed. The 
water flows extremely slowly, sometimes it seems to be nearly immovable, and in 
side branches which have been cut off, it is quite still. Finally the valley goes 
out into a plain with perfectly dry ground, so dry even that dust clouds are 
whirled up by the caravan in spite of the hail showers which often beat the ground. 
At some hard places sufficiently elevated to be out of reach of running water, 
there were traces of an old track, though it was impossible to tell whether it was 
made by caravans or wild animals. It seemed to be old and had disappeared for 
long distances. 

Again the brook is crossed and left to the left of our route where it flows 
along the base of reddish hills of soft material. Having crossed the alluvial plain, 
as barren as the rest of the country, we pitched Camp /// on the left erosion terrace 
of the brook, at the foot of low hills. From this point a Panorama (14, Tab. 3) was taken 
of the surrounding region except from N. N. W. to S. E,, where the hills quite close 
to the camp, hindered the view. To the N. W. the red hills are seen, at the base 
of which the brook is streaming, here divided into several branches. From N. 75° W. 
to S. 89° W., through an interruption in the near hills, a series of gigantic snow- 
covered peaks are seen, obviously a part of the S. E. continuation of the high Kavra- 
korum Range, viz. the part of it that is situated to the west of the upper Shayok 
River. The rest of the range, to the N. W., is hidden by the above-mentioned red 
hills. To the W.S. W. the opening of the valley, by which we have come, is visible. 
To the S. W., south, and S. E. there is a series of more irregular, rounded hills, 
which constitute the last ramifications and foot hills in the direction of the water- 
parting Kava-kovam which we had just crossed in the Chang-lung-yogma. Behind 
these hills, and hidden by them, the crest of the upheaval of that range is situated. 
Now one had indeed the impression of camping on the high Tibetan plateau-land, 
and of being surrounded only by relatively low mountain ridges, isolated, inter- 
rupted and irregular. Only to the W.N. W. and west the view reached some 120 
or 130 km. away. 

The living rock cropping out at Camp ///7 was greyish brown limestone. 

The march to Camp IV, September j3rd., took us E. S. E. and east for 17.7 km. 
The height at Camp /V being 5,284 m., this means a fall of only 98 m. or a rate 
of 1:181. To the naked eye the ground, therefore, is practically level. 
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To the S. 30° ES. 80° E. a range of high, solid mountains now begins to 
become visible. From Camp /// only their highest peaks had been slightly visible, 
as is scen on Pan. 14, Tab. 3, to the S. 54° E. They no doubt belong to the water- 
parting Aara-korum. 

We leave the main brook at some distance to the right, and cross a little 
tributary brook, which disappears in the reddish brown gravel of the slope before it 
reaches the main brook. In the morning it was covered with ice. To our left we 
have low irregular hills. The ground consists of fine, red dust, which near Camp /// 
was arranged in square, circular or polygonal figures separated from each other by 
belts of gravel up to one decimeter in diameter. These as well as numerous fissures 
in the barren dust soil, appeared to be due to the same phenomena of gravity and 
pressure in the soil which give rise to mud-flow. Fine gravel up to 1 cm. in dia- 
meter and rounded by water, also covered certain parts of the ground. East of 
some small hills the ground is covered by innumerable yapkak plants which now 
become common the whole way to lake Afksaz-chin. 

The weather in these high regions is strange. At g a.m. a rather heavy 
snowfall hindered the view all around and made the ground white. It lasted for an 
hour and changed the landscape into perfect winter. After another hour there was 
no sign of snow left on the ground, which in the very dry air quickly dries up. 
The heavens, however, continued to be covered by extremely thick and picturesque 
clouds, blue, grey, and nearly black. To the S. E. the A@ra-horun: peaks appeared 
again. One would have expected to find their slopes quite white after the fresh 
snowfall, but they were as black as before, and the lower edges of the eternal 
snow-fields had not noticeably changed their outlines. The wind came from the S. W. 
and the cloud masses sailed to the east. 

The valley of the brook is wide and open. From the south it receives a little 
tributary from a transverse valley on the N. E. side of the A@ra-korum, There are 
no human signs, and no cairns are seen, since we, near Camp ///, had seen a 3 m. 
high wooden pole still standing upright from a cairn, and probably being a mark 
of some surveying party. The ground is dry, but very soft, and the track of our 
caravan, therefore, visible for long distances. At three places we crossed antelope 
tracks, and once saw the animals themselves, the first wild life met with on the 
plateau-land. 

Having crossed the slightly undulating plain, we entered a series of small hills, 
and partly marched on low ridges, from which the view was free both to the north 
and south. The living rock was greyish brown, dense limestone as before and 
obviously predominating in the region. Far to the north rather considerable monntains 
were seen, no doubt belonging to the alpine regions where the A@ra-kash and 


Vurung-kash have their sources. The yapkak plants continued during the whole day’s 
$0 1V, 
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march. At Camp /V we were surrounded by relatively low mountains on all sides. 
Those to the north and west were in our immediate vicinity and are, therefore, not 
entered on Pan. 15, Tab. 3. The most interesting features of this panorama are the 
high peaks covered with eternal snow, which are visible to the S. 20° E,,-S.32° By 
and S. 39° E., and some other peaks situated on the same range. The peak to the 
S. 54° E. on Pan. 14, is identical with one of those just mentioned; though as only 
the culmination point of it is to be seen, it cannot be identified. The peaks of 
Pan. 15, certainly belong to the water-parting range of the Kavra-forum, and rise 
above all other mountains which may be seen from Camp IV. 

On September jth, the march goes to the N. E. and east 22.2km. Camp I’ 
is at an altitude of 5,206 m. or only 78 m. below Camp /V, which signifies a fall of 
the ground of 1:285. This day's march as well as the previous ones all the way from 
Chang-lung-yogma, followed the course of the little nameless brook which had its 
origin in the pass. The greater the distance from the water-parting range becomes, 
the more level is the plateau-land. Even three and a half days’ marches from the 
range we are only 574 m. below the Chang-lung-yogma Pass. Therefore it is easy 
to understand that those parts of the range where we crossed it, as seen from the 
interior of the plateau-land only look like a rather low ridge. But we have also 
seen that farther S. FE. there are several high summits on this range covered with 
eternal snow. It is, therefore, not to be regarded as a mere fairly regular and rounded 
upheaval along the whole of its length. But it is too little known, and I can only 
direct the attention of future travellers to this important orographical problem. All 
that I could see of the continuation of the range into the interior of Tibet, is shown 
on my panoramas 14, 15 and 16. Unfortunately the weather was so unfavourable 
that for several hours nothing could be seen of the far away mountains, and ], there- 
fore, perhaps missed some good occasions to take bearings on their peaks. So, 
for instance, the high peaks of Pan. 15 were hidden during the next day’s march. 

As soon as we have left the small hills of Camp JV and passed the last pro- 
jecting cape, the great plain opens up to the N.E., and seems to be perfectly level. 
The brook has disappeared to the right for a while, and there are no other water- 
courses indicating the direction of the fall. The first few kilometers the ground was 
very good and not too soft, though it consists of dust with very sparse, fine gravel. 
But in the neighbourhood of the brook which we approached again, the soil was a 
quagmire which was absolutely impossible to cross. Such stripes of wet, muddy soil 
were afterwards, with some difficulty, crossed at two or three places. They betrayed 
their existence from the distance by the dark colouring of the surface. Otherwise, 
the plain had a lighter greyish or brownish colour. 

Between 9 and 11 a. m. two snowstorms swept over the country towards the 
N. E. In a moment everything became white. Nothing was to be seen at the sides. 


KARA-KORUM PEAKS TO TITE SOUTH-EAST. 2% 


We were lost in darkness on account of these heavy black clouds. The change of 
climate since Chang-chenmo was tremendous. The thunder was rolling over the 
Kara-korum to the south. Such storms last for from one half to one hour. It is 
of interest to remember that I, in 1896, at the very same season and in the N. E. 
parts of Tibet, experienced exactly the same weather, which scems to indicate that 
these storms sweep over the whole country diagonally from one end to the other. 
It is difficult to say whether they play an important part or not in the denudation 
and decomposition of the mountains, for the snow and hail that comes down with 
them, very quickly evaporates, and does not contribute to the formation of brooks 
to any degree worth mentioning. In spite of their regular occurence at this season, 
the air is extremely dry, and water very rare. The brook we now followed, for 
three days and a half in all, was the largest we saw for a very long time, or until 
we reached Bogtsang-tsangpo. And we have seen how very small and tired, nearly 
dying, this brook was. Its existence is, however, explained by its neighbourhood to 
the mighty A@ze-koram, on the other side of which the feeders of the /vdus have 
their origin. In the winter the brook is completely frozen and quite dead, Only 
in the beginning of the summer, when the snows of the water-parting Aara-korun 
melt, it will be in flood, though never reaching any considerable size. Farther N. E. 
water becomes more and more rare, and sometimes it may be difficult to find a 
sufficient supply for ourselves and the animals, 

We cross a very low ridge of hills. There is no living rock to be seen, and 
not a stone as big as a fist the whole day. Everything is dust or fine, sparse gravel. 
Beyond the ridge the ground again is comfortable and even. Two sheets of yellow 
clay, as even as the floor of a dancing-room, are passed. During a short interval of 
clear weather one could get a glimpse of the surroundings. ‘To the cast and west 
the country was perfectly open, indicating a latitudinal valley of the same kind as 
those which are so common in central and eastern Tibet. [It was, however, impossible 
to see whether it turned N. W. and S. E. as would be expected from the general 
position of the mountains in these regions, or whether the plain we crossed was 
simply a local formation of the same kind as those which generally are called L7n¢- 
shi-tang and Aksat-chen. From the first sheet of clay two peaks were seen to the 
S. 46° E. and S. 48° E., the first of which was considerable, and covered with eternal 
snow. But they soon disappeared in clouds. Yo the north, at a distance of some 
10 km., reddish rounded ridges partly covered with probably fresh snow, were scen, 
and to the N. W. at some 20 km. more considerable mountains with apparently 
eternal snow. 

Finally we approached the brook, the left erosion terrace of which was 3 m. 
high, sometimes 5, and divided in two steps. The right terrace seemed to be here 
at some 200 m. distance, — lower down even at 300 m. Between the two, the brook 
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which carried a very small volume of water, was meandering from the one to the 
other. Clouds of vapour rose from its bed as well as from the little lake which now 
became visible to the E.S. E. Yapkak still grew in the region, though more sparsely. 
At the foot of the red hills to the south and S. W., such plants were very common. 
Three more snow-storms passed over the country, all from N. W. and S. W., and the 
whole ground now became covered with a layer of snow about 2 inches thick. 
Sometimes, when we had good weather, we could see such nearly black storms 
passing south or north of us, and making the ground white. The Kara-horum 
Mountains seemed to be more exposed than other parts of the highlands. In the 
afternoon we even had sunshine for about two hours. I made use of this for 
sketching Pan. 164 and 168, Tab, 3, which gives an idea of the appearance of the 
country around Camp V. 

This panorama begins in the W. S. W. and goes all around the horizon back 
to W.S. W. The low hills, visible a little to the left of W., are the hills south of 
the brook not very far W.S. W. of Camp V. To the west and N. W. is the open 
plain which is a part of L2wg-sh?-¢ang, and is traversed by the brook. From the N. W. 
over north and N.E. to east, there is a multitude of relatively low hills and ridges 
pierced by valleys and gorges, and with eternal snow on five or six more distant 
peaks. Through the valley close to the right of a peak N. 23° E. our next day’s 
march proceeds. In the foreground between east and S. 70° E., where the latitudinal 
valley may be supposed to continue to the E.S.E., there is the little nameless lake, 
which is to be found on Pl.1. Then again to the S.E. and south of the lake and 
at different distances from it, there is a labyrinth of mountain ranges and summits, 
the farthest of which, as for imstance those to the S. 5° E. and S. 2° W., may 
possibly belong to the Kava-korum water-parting range. ‘The mountains S, 21° W. 
to S. 87° W. of Camp V are situated only about 3 km. distant. All the way from 
S. 62° E, to S. 87° W., or the whole length of Pan. 168, we see the very sharply 
marked right erosion terrace of the brook, which nowadays never is reached by 
the powerless rivulet, but still stands there very well preserved since the time when 
the brook carried down a very considerable amount of water, and the lake covered 
a much greater area than now. Everybody who takes the pain to examine this 
panorama and to compare it with the map and the absolute altitudes, will get a 
much clearer conception of this part of Tibet than through any detailed descriptions 
in words. Thus proceeding from one panorama to the next twice across the whole 
of Tibet, he will finally have a feeling of having crossed the country himself. In 
many cases he will recognize the same peaks on two panoramas near each other, 
and understand that the points where the lines of bearing cross each other give 
the situation of the peak on the map. In this way the panoramas have been a very 
valuable assistance to the Swedish officers who have constructed my maps. For 
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thoroughly penetrating my description of the topography and morphology of Tibet, it 
is, therefore, necessary to »read» my atlas of panoramas as if it were a book. ‘The 
only difference is that the words and lines in a book are in this atlas changed 
into mountain-ridges and summits, the most important of them provided with bearings. 
As the words and lines of a book accumulate to a general description of a matter, 
so the panoramic lines of the atlas accumulate to a general illustration of the oro- 
graphy and morphology of the parts of Tibet traversed by my routes in 1906— 
1908. And as no book may be exhaustive of the matter it deals with, so my 
panoramas only represent a belt of varying breadth on both sides of my itinerarics. 
But it may be said once for all that these 552 panoramas give a quite sufficiently 
clear idea of the morphological features of Tibet, even if the details, of course, always 
are changing. 


CHAPTER II. 


THROUGH THE REGION OF AKSAI-CHIN. 


On September stk our route goes 19.7 km. a little north of N. E. About 
half way, there is a low pass threshold, dividing the self-contained basin of the nameless 
lake from the next basin to the north and N. E., which may be called Assaz-chzu. 
From Camp I” to the threshold, the distance is 11 km, and the height of the little 
pass is 5,367 m. or 161 m. higher than Camp V, meaning a rise of 1:68. From 
the pass to Camp V’/ the distance is 8.7 km. The height of the Camp is 5,110 m. 
or 257 m. less than the pass, thus having a rate of fall as 1:34, exactly twice as 
steep as the rise from Camp I’, 

Leaving the terrace on the left side of the brook we cross an extensive plain 
of yellow clay, the surface of which is somewhat deformed by wind and running 
water. Hlere and there it is crossed by winding watercourses directed to the brook, 
but now dry. This plain of clay has once been a part of the little lake as may 
be easily seen from a somewhat higher standpoint. As soon as the clay ceases, the 
ground becomes a little undulating, consisting of soft dust and some gravel and 
sparsely overgrown with the ordinary plants, which, however, vanish a little farther 
on. At one or two places we cross small, rounded terraces, about 2 m. high, ob- 
viously beach-lines of the lake from an earlier epoch. In the favourable weather 
now prevailing I got still more the impression that we were crossing a latitudinal 
valley of the first order, situated at the N. E. foot and tolerably parallel with the 
water-parting A’ra-korum Range. The nameless lake belongs to this valley which, in 
the S. E., probably is separated by a comparatively low threshold from the S. E. 
continuation of the latitudinal valley. The lakes 7saggar, Arport-tso and Shemen-tso 
may perhaps be regarded as belonging to the same depression, which here is more 
irregular and less parallel with the Aera-forum. But to these regions we shall have 
to return in due course. The Chang-chenmo valley is of quite a different kind as 
it crosses the Aara-korum diagonally. But the Lanech-/a is, as we have seen, situated 
on the water-parting range. 
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As the ground gradually rises we finally become aware of a little lake to the 
S. E. A little farther on we again cross three well defined beach-lines and still farther 
on two large and several small ones. They prove that the lake, in the same way 
as Lakor-tso and many other lakes in Tibet, has gradually dwindled in post-glacial 
time. We could be here some 20 m. above Camp V. The erosion terraces of the brook 
are, therefore, a more recent formation than the beach-lines which also were more 
rounded and worn by wind and water. 

The rise becomes more noticeable as we proceed up between the red hills of 
grey, dense limestone. From here it looks as ifa long, narrow neck of mud or clay 
projected far into the lake from its northern shore, though it is difficult to tell whether 
this simply is due to the ordinary mirage of these regions or not. The chief water- 
course of the little valley was now dry, but not far from the pass there was a very 
small and perfectly clear brook, obviously coming from the last snow patches still 
left from the storms of the previous day. The rise up to the little pass is very 
gradual. On its broad and open saddle we are surrounded on all sides by com- 
paratively low mountains (Pan. 184 and 183, Tab. 4). To the N. E. is seen the 
valley by which we go down to Camp VJ and Aksat-chin. Behind the mountains 
to the south the little lake is situated, now definitely hidden. 

In the valley on the other side there is some scanty vegetation, the ordinary 
yapkak and even some poor grass. The valley is bounded by red, yellow and black 
hills of dark grey, dense limestone which is dominant in the whole region. In the 
middle of the valley there is a very little brook winding in a gravelly bed between 
erosion terraces 1 or 2 m. high. Of animal life there were now only two Pantho- 
lops antelopes to be seen, and excrements of a wolf. Wild asses or dyang, we had 
seen only once. A few ravens were always following the caravan. The valley slowly 
turns to the north, and in the same direction an extensive plain seems to be situated, 
beyond which a mighty black range with eternal snow is visible. The brook some- 
times vanishes in the gravel of its bed, but soon again reappears. A comparatively 
large side valley enters from the right. Grass and yapkak becomes more frequent, 
and was, for Tibetan conditions, abundant at Camp VJ, where everything was to be 
had: grass, fuel and water. From the camp the view was more hidden than from 
higher up in the valley. Pan. 17A and 178 represent the surroundings of the place. 
The most interesting is the view of the north, where the continuation of the broad, 
open valley is seen, later on turning to the left and emerging on the great Adsaz- 
chin Plain. We had to proceed farther north to be able to see the high mountains 
belonging to the Awen-lun System. 

The day’s march of Seplembcr 7th was of great interest as it took us to a 
region of quite a different appearance than those we had left behind. The latitudinal 
valley of Camp V and the little lake had given us a presentiment of the great plains 
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we were now approaching. The march goes to the north, N. N. W. and west and 
the distance is 30 km. to Camp V//, where the height is 4,953 m., or a fall of 157 m. 
since Camp VJ, a rate of 1:191. It should, however, be observed that the ground 
falls gradually all the way to the point where the direction is changed to the west, 
and where the altitude is probably only 4,900 m. From there, approaching Camp VII 
near the base of the western mountains, the ground again rises, imperceptibly to 
the eye, it is true, but still reaching 4,953 m. 

From a climatic point of view the march was also extraordinary. There was 
no snow- or hail-storm, no wind, no clouds, the sun even burning hot, and, having 
left the little dying brook at Camp V7, we saw not a drop of water until we reached 
the spring at Camp V//. We, therefore, crossed a very arid and dry part of the 
plateau-land. The absence of running water indeed proves that this part of Tibet 
is always protected against precipitation. For even if snow- and hail-storms of the 
kind we had just experienced very often pass over the highlands, their precipitation 
vanishes, as we have seen, in the course of an hour, evaporating in the extremely 
dry air, At any rate the precipitation is not sufficient to form lasting brooks. Pro- 
ceeding N. E. from Chang-lung-yogma we have seen how the running water became 
more and more scarce. The brook we had followed for three and a half days, and 
which goes down to the little lake, and perhaps is its principal feeder, carried, in 
spite of its coming from the Kava-sorum water-parting, very little water. The brook 
from the low threshold vanished after a course of only 9 km. The farther we pro- 
ceeded from the Kara-korum water-parting range the drier the ground became. This 
part of N. W. Tibet may certainly be regarded as the driest of the whole country, 
perhaps excepting the region around Akato-tagh in the far N. E. Those parts of 
the A’wen-dun System where the Kara-kash and Yurung-kash have their sources must, 
on the other hand, be rich in water. It is only the plateau-land between the two systems 
that may be regarded as an arid highland desert. 

A short distance below Camp VJ there was a little knoll of red weathered and 
rotten limestone, the only living rock within reach the whole day. Even gravel was 
very rare. The comminution of the débris had advanced as far as possible, and 
the whole ground consisted in fine, yellow dust, extremely soft and dry. In this soft 
ground there are millions of rabbits’ holes. Yapkak grew all over the plain with a 
few interruptions. On some slopes fairly good grass appeared. The plain which 
now opens up to our right is nearly level, and without instruments, since the bed 
of the brook has vanished, it would have been impossible to tell in what direction 
it falls. To the east the plain is bounded by low, red, rounded hills. Our route 
follows along the foot of the western hills, which, at one place, had a nearly verti- 
cal slope. Turning N. N. W. we have a very extensive plain in front of us to the 
north, bounded by a range with some snow. The bed of a dry watercourse is directed 
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to the N. FE. Farther on a greater bed is crossed directed to the N. N. W. From 
this the ground rises extremely slowly to the base of the eastern hills. As it appeared 
to be hopeless to look for water in the direction we had followed, we turned to the 
west where the ground was green. On the way westwards the plain was furrowed 
by some great erosion beds proving that sometimes a considerable amount of water 
comes down from the western mountains. At Camp V/J grass, yapkak and water 
was to be found. 

During the day’s march two fragmentary and one complete panorama were 
sketched from the points which on PI. 1 are marked P', P? and P3. Though the 
country is rather monotonous in our neighbourhood, the views at a greater distance 
belong to the most magnificent in the world. To the north we have the ranges 
where Hara-kash and Yurung-kash take their origin, to the south and S. I. the con- 
tinuation of the Kava-korwm which here no more is a water-parting between the Indian 
Ocean and the self-contained plateau-land of Tibet, but a mountain system, the direction 
of which becomes more and more It. S. E., just as the /f/melaya farther south. 
Between the two gigantic systems, Kwen-/en and Kara-korun, extends the high 
plateau-land which we are crossing. To the east and west we have comparatively 
low red ranges and ridges rising on the plateau. Beyond those to the west, and 
at no great distance the Aava-kash River has its sources north of which I would pass 
in January 1908. The most interesting feature of Pan. 19.1, Tab. 4, is the mighty 
range visible from S. 78° E. to S.11° E., consisting of a series of cupola-formed and 
pyramidal peaks in light pink colours and covered with dazzling white fields of eternal 
snow. Pan. 19.2 shows only the mountains to the S. W., west and N. W. On Pan. 19.3 
we see between N. 15° W. and N. 15° E., at a considerable distance, the mountains 
beyond which the Faaug-kash is streaming in its deep-cut latitudinal valley, and 
where the Kara-kash turns its sharp bend towards the east. The high peak to the 
S. 54° E. is marked on Pan, 19.1, and thus belongs to the Aa@ra-korum. It should, 
as always, be remembered that Pan. 19.3 has to be imagined as a closed ring, 
which altogether changes the perspective. The panoramas stretched out horizontally 
give the impression of a continuity which does not exist in nature. Only when the 
drawing is imagined as a circle, one will realise that the high mountains north and 
south are two different systems more or less parallel with each other. 

The march of September 8th takes us 12 km. N.N.E. The ground falls, though 
extremely slowly, in this direction. Camp V/// is at 4,916 m., or 37 m. below 
Camp VIT, giving a fall of only 1:324. 

As water is very rare, one has to take a supply along in the water- 
skins. The plain consists of fine, yellow dust as before with sparse yapkak plants 
and innumerable rabbits’ holes. Kyangs and antelopes are often scen, and sometimes 


the wild yak’s dung. Erosion furrows carved out by running water are very rare. 
5. IV. 
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But at many places one sees that great volumes of water have washed over the 
ground without forming regular furrows. Gradually the ground becomes more and 
more barren, there is no more yapkak and no rabbits’ holes. The dust is more 
reddish and sometimes covered with fine gravel. With the sun behind them, the 
Kara-korum Mountains now have a more greyish tint but towards evening they again 
appear in a tone of pink. 

The mountains bounding the plain to the east, project like a promontory to 
the N. W. We marched towards this promontory with the intention of turning east 
on its other side. At its base there was an erosion bed which seemed to be directed 
to the north. The rock was greyish green sandy schist. Turning around the corner, 
Camp VITT was pitched at a place where the grass was the best we had scen since 
Pobrang, and where water could be had by digging small wells. At 1 o'clock p. m. 
the temperature of the air was 16.9°. The surface of the sandy ground had by 
direct insolation a temperature of 28.8°, and where it was moist 21.2°. At a depth 
of 10 cm. in a well I read 10.9°, at 30 cm. 7.0°, and at §5 cm. 5.9% No precipi- 
tation had fallen during the day, though the heavens became covered by clouds in 
the afternoon, and one could see the precipitation on the high mountains around. 
It seems as if the arid plain is protected by them. 

From the point where the erosion bed was crossed 1"/, km. S. W. of Camp VITT, 
Pan. 22, Tab. 4, was taken to the S. W., west, north, and N. E. It represents the 
mountains bounding the Afksaz-chin Plain in this direction. 

The next day an excursion was made up to the top of the low hills south of 
Camp VIII, A valley with unusually good grass leads up between the hills. The 
rock zz siz is greyish green sandy schist. The valley becomes steep before it 
emerges upon the top of the plateau-shaped mountain, which, seen from below, has 
a red colour. At the edge of the plateau one is 60 or 70 m. nearly perpendicularly 
above the plain. Here my men built a cairn which probably will be found by future 
travellers. On the top of the plateau the rock proved to be light reddish Barré- 
mien-limestone with grey patches, grey dense limestone, and red calcareous sand- 
stone. At the base of the plateau-hill fossils were found in reddish grey Cenoman- 
limestone. It proved to be Rudist individuals, which Professor Douvillé places near 
the Pracradiolites Fleurtanz from the Cenoman of Mans. The limestone of this region, 
therefore, should belong to the upper Cenoman. All the specimens of rock from my 
itinerary are described by Professor Hennig in Vol. V. 

From a dominating point of the plateau some 4 km. S. E. of Camp V//7/, 
I sketched Pan. 234 and 238, Tab. 5, which goes all round the horizon and partly 
embraces rather distant mountains, Only in the direction of the next day’s march, 
2. e. to the east, the distant view is somewhat hidden by the eastern continuation of 
the plateau itself. To the S. W. is the plain we had just crossed in search of water, 
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and to the west and N. W. is the greater plain with which it stands in uninterrupted 
communication. To the N. 37° W. is a very small round or oblong lake, the water 
of which is salt as can be seen from the broad white ring all around it. It must 
be extremely shallow as the surrounding ground is quite level. In its N. W. con- 
tinuation there are two small round patches, now without water, as probably would 
soon be the case with the first-mentioned lake. To the N. E. there is still another 
small lake, the outlines of which could not well be discerned. It looked as if it 
had been divided into two basins, though this may be an effect of the mirage, or 
of low hills on its shore. At some places on its shore the ground was white with 
salt. The Vrranxg-&ash Mountains of the Azen-/un now appeared a little nearer than 
on Pan, 218, Just beyond the last-mentioned lake they were partly hidden by nearer 
lower hills. 

On September 1oth our route goes 17.5 km. E.N. IS, east and E.S.E. The 
height at Camp JX is 4,914, or a fall of only 2 m. since Camp I///. The ground 
of the plain may, therefore, be regarded as practically level. The day was like a 
summer day, without clouds and wind. Still the air is not absolutely clear, though 
it is difficult to tell why. Because of the strong and intense insolation the ground 
becomes rather hot and above it one sees the fine vibrations of the air like those 
above a heated boiler. The hot air has a tendency to rise, and perhaps these ver- 
tical currents take some of the finest and lightest particles of dust with them. If 
this be the case the dust, however, does not reach very high into colder layers of 
the atmosphere, for it is easy to see that the upper parts of the mountains are 
sharper and clearer in outlines and colour than those near the base. Layers of air 
of different temperature may also cause the very common mirage. Very often the 
mountains seem to be reflected as from the surface of a quiet lake, where no lake 
exists. Parts of the caravan marching at a distance appear double, as if they were 
marching on the shore of a reflecting lake. The same seems to be the case with 
kyangs and antelopes, which now are more common, The whole country appears 
in light, aerial tones. No bright colours are to be seen, except the marine blue lake 
of Afsaz-chin, which soon becomes visible to the east, and the limestone hills to the 
south, which are red. Otherwise the colours are softened and diffused. ‘To the right 
of our route the limestone hills continue, as steep as before and with more or less 
projecting spurs. At one of them a curious pillar was standing and looked as if 
it had been built by men, though it was only a result of weathering and erosion. 

To the east the view is free and open as far as the eye reaches. We have 
entered one of these characteristic longitudinal valleys which 1 knew so well from 
regions farther east. This one is remarkable as it is in connection with the more 
meridional Plain of AAsaz-chin. It has been visited by Crosby and Anginicur in 
1903, and one day’s march farther cast, by M. A. Stein on his journey in 1906—8. 
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Nearly everywhere along the foot of the limestone platform there is compara- 
tively good grass and yapkak. The whole ground is, therefore, pierced by rabbits’ 
holes, which are a nuisance, causing the ponies to stumble continually. 

At the spur where our direction changes to the E. S. E., the country becomes 
still more open to the east, and one gets a very strong impression of this enormous 
latitudinal valley, which 1 at once recognized as the one, in which Wellby, in 1896, 
farther east, had discovered his Lake Lighten. For at least four days’ distance the 
ground appeared to be nearly level, except for small transverse thresholds between 
neighbouring self-contained basins. Such a threshold, though imperceptible, must be 
situated between the Lake of Afsaz-chzn and the little lake just west of it. The 
breadth of this enormous latitudinal valley seemed to be about the same for a very 
great distance, or about 10 or 12 km. across. At some four days’ journey east a 
snow-covered mountain rose, though it was still impossible to tell whether the valley 
lay north or south of it. The valley obviously continues to the N. W., including 
the northern part of Aksaz-chin. And still farther N. W. there are other latitudinal 
valleys which certainly stand in some tectonic relationship to the one we now are 
considering. Such valleys are a part of the upper Kavra-hash-darfa and the upper 
part of Raskem-darta. The great latitudinal valley is no doubt the first of its kind 
situated south of the Avwen-/un System. But in the interior of this system there is 
another latitudinal valley parallel to it, namely that of the upper Vurang-kash. The 
latter is, however, of a quite different kind, for it is, at least to a large extent, an 
erosion valley, whilst the one in which we now are moving, is purely tectonical. 
So far as we see, it is, on the north, bounded by a mighty range belonging to the 
Kwen-lun System, and to the south by mountains of moderate height. 

Our route approaches the lake, and Camp /X is pitched at a short distance 
from the shore at 4,914 m., which is only two or three meters above the surface 
of the lake. Here the ground consisted of clay mixed with sand. Several small 
springs formed a minimal brook which did not reach the lake. The grass is excellent; 
yapkak and dung of yak and kyang abundant. Kyangs were visibie in the region, 
and probably come to the springs to drink. To judge from the yak dung, these 
animals visit the place only during the winter. The water of the lake is bitterly 
salt; at 17.5° temp. the areometer showed a spec. gravity of 1.167, It is perfectly 
clear and clean. At a time not long ago the Aksaz-chin Lake seems to have been 
fresh, for a low barrier of rotten and dry lacustrine plants and lake-weed remained 
along the shore, and two or three old beach-lines were to be seen. The latest of 
these was about 3 m. high. Near the camp a dry erosion bed goes to the lake. 
At the shore the clay was blue and plastic; some 200 m. from the shore the ground 
consisted of white clay with remains of plants. As the ground in the latitudinal 
valley all around is very level, the lake must have been much larger when even 
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only 3 m. higher than now. It may easily have had an effluent to the lake in the 
west, or, if it has been in connection with it, to some now dried up depression 
farther west. It partakes, of course, in the general desiccation of all Tibetan lakes. 
The panorama 244 and 248, Tab. 5, taken from Camp LY, again gives a quite 
different view from the previous ones, and introduces two new characteristic features 
in the Tibetan plateau-landscape. One is the Lake of Akdsaz-chin which dominates 
half the foreground with its brilliant blue sheet of water. ‘The other is the opening 
of the great latitudinal valley. Between a few degrees north of west and N. 59° W., 
there are no mountains visible, only the gradual slope or very flattened serce at the 
northern foot of the limestone mountains we had passed along from Camp V///. 
Between N. 89° E. and S. 86° E. one only suspects, because of a low blue rim above 
the horizon, that mountains, or perhaps only a flat threshold will be met with some- 
where very far to the east. The mountains north and south of the lake appear in 
all their details. Of the great Awwven-/un Range nearly nothing is visible as the 
standpoint is too low. 
On September rth we continue I. S.E. a distance of 25 km. The ground 
is nearly level, for Camp X has a height of 4,894, or only 20 m. below Camp LN. 
Leaving the small swamps around the spring of Camp /X, we march along the 
edge of an old beach-line of the lake. For a short distance the ground is pierced 
by narrow furrows about one foot deep, which rather seemed to have been formed 
in connection with the desiccation than by erosion. The soil consists of the same 
kind of elay as we had found on the shore of the lake, which indicates that we are 
riding a few kilometers on old lake bed. The clay is here very soft, and the ponies 
sink 1 dm. or more in it. The tract is absolutely barren and salt. In a small 
depression some salt water stood. Other depressions were dry, and dry water- 
courses were directed to them. The ground seems to be like that the whole way 
to the foot of the scree at the base of the northern mountains; its colour in that 
direction is generally greyish, sometimes turning into dirty blue or yellow. All this 
proves that the lake in bygone time must have been much bigger than nowadays, 
To the right or south a considerable transverse valley is opening. ‘The mountains 
to the north were mostly hidden by clouds and hail. Sometimes slightly convex 
areas covered with gravel, 1 em. in diameter, are crossed. Belts of clay are still 
passed, and we cross four beach-lines, mostly of hard, fine gravel, and of the same 
kind as the one nearest the lake shore. After having left all these old remains 
from the earlier extension of the lake, we enter a plain of hard sand and_ gravel 
with sparse yapkak plants. Through a broad valley between comparatively low 
mountains to the south, a considerable snow-covered group is seen. Other parts 
of it appear later on, indicating a range south of and parallel with our latitudinal 
valley. The distance to this range seems to be about 10 km. [ts colour is light 
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red or pink, it is rocky and steep, and it seems to continue a long way east. 
Chiefly on the north side of its peaks, there is a good deal of snow. On this side 
of the range there are lower hills in red and green colours. The red ones seem 
to be of the same kind as, and the continuation of, the hills south of Camp VITT. 
Towards the north one may distinguish between three different gradations in the 
orographical arrangement: small disconnected hills of brownish colour; greater uninter- 
rupted ranges of rounded forms and without snow; and finally a principal range with 
eternal snow. 

The plain assumes a very curious character. To the eye it is as level as a 
frozen sea, hard and comfortable for marching, partly consisting of fine gravel in a 
thin layer of dust, and partly of sand. There are no erosion furrows and no kind 
of watercourses. It would be impossible to tell whether this plain were absolutely 
horizontal or whether it sloped in some one direction. More likely it rises extremely 
slowly to the east in spite of the absolute heights given above, which are liable to 
error on account of the ever changing atmospheric pressure. Finally we turn 
E. N. E. crossing a brook which belongs to the category of dying old watercourses. 
For in its bed the water seemed to be quite immovable, and only at a narrow 
place one could see that a very slow current was directed to the west. The water 
was slightly brackish, though drinkable. 

Camp X is situated between two arms of this brook which probably comes 
to an end somewhere in the great clay bed we had seen to the north nearly the 
whole day. On account of the levelness of the floor of the latitudinal valley the 
hydrographical relation between the Lake of Aksaz-chzx and this brook is not quite 
easy to make out. The most probable would be that Camp X in reality is situated 
at a few meters above the lake and that the brook once was an affluent of it. Dry 
yapkak roots were abundant as well as grass. No signs of human visits. Only the 
day before we had seen an old fireplace consisting of three stones arranged as a 
triangle for boiling water in a pot. Of wild animals only kyangs and ravens were 
seen. The weather had changed to the worse; S. W. and W.S. W. wind with some 
hail showers, and the heaven covered by clouds. The beautiful blue colour of the 
lake had, therefore, disappeared, and it now had a grey, dull colour. 

The Pan, 254 and 258, Tab. 5, taken from Camp X, goes around the whole 
horizon and has a certain resemblance to the one from Camp X, at least from a 
general morphological point of view. It is again the great latitudinal valley which 
is the dominating feature of the landscape with moderate mountains both to the 
north and the south. The western opening of the latitudinal valley is now seen 
to the N. 86° W.—N. 80° W. as a horizontal line without any mountains in 
the back-ground. The eastern opening is somewhat narrower than it was from 
Camp 1X. 
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From Camp X eastwards the ground rises decidedly, and one does not need 
to be in doubt any more. During four and a half days’ marches we come to 
higher and higher ground. The distance from Camp X to Camp X/ is 20.5 km. 
E. S. E., and the rise is 42 m. or at a rate of 1:488. This fact seems to indicate 
beyond doubt that the Lake of Afdsaz-chzn must be at a lower level than Camp N, 

The branch of the brook which was crossed at a short distance east of the 
camp, was much bigger than the first, though it only carried about 2 cub. m. per 
second, Here the current was comparatively fast. The bottom of the bed was hard 
and consisted of sand and clay. Not the slightest trace of erosion terraces had been 
cut out. The depth was, at its maximum, one foot. On both sides several shallow 
beds without water were crossed. The moisture at their bottom seemed to indicate, 
that they had carried water a short time ago. Probably these beds change their 
position from time to time, otherwise terraces would needs be formed. Obviously 
the brook had carried a large volume of water during the summer. By far the 
greatest part of this water comes down from the high ranges to the north, which 
are covered by eternal snow, and follows the transverse valleys which open themselves 
into the great latitudinal valley. The hard S. W. wind which now prevailed, nearly 
stopped the current in some branches, and at one place a little lake had been formed 
in this way. Most of this hydrographic system, which is a very important feature 
of the latitudinal valley, remained to the south of our day’s march and of the next 
two. The valley is rich in grass, especially to the left of our route. The soil is 
hard clay with some fine gravel on the surface. The latitudinal valley is very broad 
in this region, or at leasti2 km. The nearest mountains on both sides are relatively low, 
those to the right are red, those to the north greyish green. The direction of our 
march is nearly east where the straight line of the horizon is very distant. 

The chief branch of the brook is out of sight most of the day. It is, there- 
fore,.marked with a dotted line on the map. It may be that its course it situated 
farther south, and that it actually flows nearer the base of the southern hills. This 
would be caused by the northern mountains being higher and their screes richer in 
débris, thus forcing the brook southwards. The ground is now everywhere covered 
with grass growing in small tussocks or fagots. It is yellow and hard after the 
first frost and only in the centre of every fagot the straws are still green and soft. 
This is a regular steppe, and, I believe, the most favourable region I have ever 
visited in Tibet. One cannot imagine a more hospitable region to penetrate tn the 
inhospitable Tibet. The ground is even and sufficiently hard, there is any amount 
of grass, there is fuel and water, and there are antelopes and kyangs. It is, there- 
fore, a good plan to remain in the latitudinal valley to let the animals recover before 
beginning the diagonal crossing of the difficult country, The ground is now sandy, 
as sand and grass generally go together. At the lee side of every grass-tussock there 
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is a small accumulation of sand, but there is not even a rudimentary formation of 
dunes. The colours are bright: the brilliant yellow grass, the clear blue sky, the 
dark violet, greyish yellow and red mountains, the white snow-caps on the highest 
summits, and the black rocks below the snow. 

The grass comes to an end and the ground is then covered with fine, black 
gravel. One of the transverse valleys to the north is considerable; its dry water- 
courses, however, are very diffused. Where we again reach a branch of the brook the 
grass is abundant, and the bed has a very Jow and rounded erosion terrace. On 
its other side there is barren sand with ripplemarks, but no dunes. Clay ground is 
also common. This alluvial region is curious. Wherever one goes there are signs 
of running water but the branches of the brook are meandering in all directions 
and in very undecided beds. Sometimes one gets the impression that the whole 
central part of the valley, to a breadth of several kilometers, is the bottom of a 
dying river, of which now only a few scant watercourses remain. Finally the ground 
consists of yellow clay covered by coarse sand or fine gravel of quartz grains of 
4 mm, diameter as an average. This sand is arranged in great ripplemarks with a 
distance of from 1 dm. to 1 m. between the waves. The latter have obviously been 
formed by very strong winds, but they still show no tendency of accumulating into 
dunes. Now being moist, they were immovable. From Camp XJ the chief branch 
of the brook seems to be situated near the foot of the southern hills, though the 
distance to them may still be considerable. 

Panorama 26A and 268, Tab. 5, is morphologically of exactly the same type 
as the preceding panoramas, though the open gap in the cast marking the con- 
tinuation of the latitudinal valley has dwindled to a very narrow space depending 
upon the configuration of the projecting spurs from the mountains north and south. 
Comparing the panorama with the map it seems as if this open gap ought to have 
been situated a little south of straight east, or about S, 80° E. The disagreement 
is caused by the corrections inflicted on the map from the astronomical points and 
from the topographical knowledge previously possessed regarding the country in 
general. I am sure that the bearings of the panoramas are more reliable than these 
corrections. In another part of this work Colonel H. Bystrém has discussed the 
great difficulties he has had in constructing the map of 1:1,000,000 on account of 
the discrepancies existing between the itineraries of different explorers. In connection 
with this observation it may be said that the panoramas give a much clearer idea 
of the mountains than the maps. In the former there cannot be any greater errors 
in the bearings than 1 or 2 degrees. When, in the future, the astronomical points 
will be duly corrected, and the situation of Tibet as a whole well fixed within the 
net of coordinates, the value of the panoramas will increase. The scientific conquest 
of this country will still take centuries. 
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On September 13th the direction is E.S.E.. 14.5 km. to Cantp XII, where the 
height is 4,981, or 45 m. above Camp XJ, 7. c. a rate of 1:322. The weather 
again was very unfavourable, and as a rule nearly nothing was to be seen of the 
mountains on the sides. Clouds and showers of snow and hail were continually driven 
up the valley. From this point of view as well, the panoramas are important. They 
complete the map where the view has been hidden, since panoramas are sketched, 
of course, only at hours when the air is clear. 

The ground is now covered with coarse, grey sand. There is still sparse 
grass at some places, and a plant with a hard, wooden stem, called jer-deghr7, in 
Turki, which is excellent as firewood. The hard clay ground is often traversed by 
narrow cracks and fissures of different appearance. Sometimes they open in the 
level ground, sometimes they are situated in minimal depressions, or between two 
small walls. At other places they cross small cupola-shaped upheavals of the ground 
itself. They had been seen at other places farther west as well. It is difficult to 
account for their formation. Perhaps they are simply local phenomena of shrinking 
or dilatation caused by changes of temperature and moisture and desiccation. But 
they may as well stand in some relation to orogenetic agencies still working in these 
high regions. 

Marching eastwards for several days in such a gigantic valley as this, one 
continually expects to pass a transverse threshold sooner or later, and perhaps without 
noticing it. This could easily be the case in such weather as now, when nearly 
nothing is to be seen except the immediate vicinity, and when the ground to the 
eye seems to be perfectly horizontal. I knew how very low such thresholds were, 
separating self-contained basins in the great latitudinal valley I] had travelled through 
in 1896 and situated far east, just north of the valley discovered by Wellby and 
Malcolm, the latter being the eastern continuation of the one I now followed. But 
it proved that the basin draining to the Lake of Adsaz-chzn was an unusually extensive 
one, and that we had still a long way to its eastern boundary. A journey along 
such a longitudinal valley as this, necessarily becomes extremely monotonous, especially 
in weather where all the details of the surroundings are hidden. One day’s march 
is like the previous, and the only variation is the character of tne soil and the 
appearance of grass and erosion beds. The only interest is in waiting for a transverse 
threshold, at the eastern side of which a quite new landscape will be seen. 

Camp X// was pitched at the foot of a rounded mountain spur between two 
rather large transverse valleys from the northern or A’wen-den side. Here grass, 
fuel and water were to be had. The water appeared in the form of a spring in a 
little depression. The living rock at the place consisted of greyish green calcareous 
sandstone. During the whole day one snowstorm succeeded the other, though the 


snow did not remain long on the ground which did not even become white. During 
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the interval between two showers I sketched a panorama to the south, the whole 
northern half being hidden by a spur near the camp. On this view, Pan. 27, Tab. 6, 
we see that the mountain range, or rather system of fairly irregular ranges south 
of the latitudinal valley, have grown higher than hitherto and show a tendency of in- 
creasing to the east. Several of these ranges and summits are covered with 
perennial snow. 

To Camp XIII, September 14th, the distance is 13.5 km. nearly east, and the 
rise 37 m. only, or 1:365. To begin with, our direction is S.E. To the left we 
Jeave the mouth of a considerable meridional valley from the north, and it appeared 
that by far the greatest amount of water of one brook came down from that valley. 
It was divided into four branches, one of which was larger than the three others, 
and had erosion-terraces 2 feet high. Several other beds, now without water, were 
still wet. It is not surprising that such a comparatively large brook comes down 
from the southern side of ranges which on the northern side contribute to the 
Yurung-kash River. Now the volume of water could be about 3 cub. m. per second, 
perfectly clear and fresh. Probably it comes from a very mighty group, which 
had been visible for several days, and was situated N. E. of Camp X//. The brook had 
grown bigger every day, which is not surprising, as it, on its course downwards, 
loses a good deal of water by evaporation and in the ground, so much the more 
as it is spread in several shallow beds. 

The mountains to the south are red, as hitherto, with violet patches. To the 
S.S. FE. a snow-covered group is sometimes seen through the very foggy and cloudy 
air. The northern mountains are dirty greyish green, sometimes yellow from grass 
on the slopes. The southern mountains seem to be perfectly barren. The difference 
may depend in some degree upon the fact that the former are more directly exposed 
to the sun. Farther on, at clear intervals, we see to the south and S. E. a magni- 
ficent and wild pink-coloured range which seems to continue a long way to the 
east. It is to a large extent covered with snow which at places reaches down the 
slopes so far as one can see. Soon afterwards the whole landscape to the south 
vanished in black clouds. Once again an area of grass, forming a low convexity, 
was crossed and somewhat later a ring of grass reminding one of an atoll in the 
sca; it was only about 50 m. long east and west, and 40 m. across, the belt of 
grass being only 4 m. broad and also convex. Close to the right of our course we 
still have a watercourse, being the principal drainage of the latitudinal valley, but 
now containing only a series of mostly isolated pools. Farther east even the pools 
became rare. To the south of it there are steppes of scant grass with antelopes and hares. 

The direction turns a little to the E. N. E. passing a projecting spur from the 
northern side, where the rock was light greyish green calcareous sandstone, grey 
limestone containing quartz, and light reddish caleareous schist. As usual living rock 
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is very rare. The nearest hills, as a rule, consist of small, rounded, strongly denudated 
ramifications covered with débris, and with screes of gravel on their base. The 
gravel here is sharp-edged. Still there is a good deal of grass growing here, and 
much dung of the common animals. 

At the place where our direction turns I. N. E., the valley widens out con- 
siderably. We have a fecling of coming out upon a very great plain crossed by 
stripes of grass. To the N. E. a large transverse valley opens out, and from it the 
rest of the brook comes down. The plain is here covered with black gravel 2 cm. 
in diameter. To the south and S. E. the nearest red range is visible, but the high 
pink-coloured snow range is hidden. Pan. 294 and 298, Tab. 6, give an idea of the 
view. On this panorama the open gap to the east showing the continuation of the 
latitudinal valley, is broader than before, whereas the gap to the west is hidden by 
the nearest projecting spurs from the north. 

On September 5th we advance 14 km. a little south of east. The floor of 
the valley rises at a stronger rate than hitherto, or 1:92, as the height of Camp X/V 
IS 5,170 m, or 152 m, above Camp V///, During this new day’s march the landscape 
remained as before, and hardly any observations worth mentioning were made. The 
only change was that the ground now ascended with a steeper gradient than before, 
though always very slowly. There is still a good deal of grass but no water, not 
even dry watercourses. The weather remained as the days previous, clouds and fog 
concealing the mountains around. Only occasionally a glimpse of them could be caught, 
showing that the southern mountains still continued red, the northern greyish green. 
Occasionally a shower of snow mixed with rain fell. The wind was easterly; the 
day before it had been north and N, W.; otherwise, S. W. and W. S. W. was 
the prevailing wind. ‘lowards evening the air cleared up so much that a panorama 
could be sketched, 30 and 308, Tab. 6. It vives a good illustration of the view 
around the quarters of the compass. ‘The mountains to the north, N. E. and Lb. N.E. 
show their rounded forms and their uninteresting relief. To the FE. S. 1. ts the trans- 
verse threshold of the latitudinal valley, beyond which Lake Lighten is situated. 
Between S. 74° E. and S. 51° 1. we behold the culminating part of the pink-coloured 
range, which here shows itself in a foreshortened perspective, but next day would 
appear in all its splendour. ‘To the S. 1: south and S. W. there are several rather 
high peaks and ranges with eternal snow, belonging to the same well-marked range. 


CHAPTER IV. 


THE KWEN-LUN LAKES. 


September 16th finally brought us to and beyond the transverse threshold, 
which is the definite boundary of the self-contained basin that we had crossed ever 
since the little pass above Camp V7. And from there we reached the western shore 
of the great lake, baptised Lake Lighten by Captain Wellby, a name that now, for- 
tunately, is abolished by the Survey of India. The direction of the march, 17.5 km., 
is chiefly E. S. E, only the last two or three kilometers are to the N. E. From 
Camp XIV we had 11 km. to the threshold, where the height was 5,273 m. or 
103 m. above Camp X/V, thus giving a rate of ascent as 1:107. From the thre- 
shold to the lake the distance amounts to 6.5 km. The lake being situated at a 
height of 5,095 m., this means a fall of 178 m. or as 1:37, which is nearly thrice 
as steep as the slope on the western side. 

Marching E. S. E. from Camp X/V, we cross the mouth of a very considerable 
transverse valley coming from the north. It took us three quarters of an hour to 
cross this opening, and during the whole of this time we passed a series of very 
wide and shallow watercourses, the beds of which were filled with fairly coarse gravel, 
partly granite. Most of these beds carried no water, but in eight branches, situated 
in the middle, about 1.5 cub. m. per second came down. In the background of the 
transverse valley a moderate range covered with snow appeared, and to the N. N. W. 
a rather high and sharp peak. The range is obviously the same one that stands 
on the left or southern side of the upper Varnng-hash River, or at any rate, rami- 
fications belonging to that range. From the beds in the transverse valley it is easy 
to see that very considerable masses of water may flow down from the snow-felds 
of these mountains during the summer. It proved impossible to make out with certainty 
where this considerable brook went to. As far as could be seen it turned to the 
S.S,W. On the march from Camp XIII to Camp X/V it had not been in sight. 
Judging from the relief and the absolute altitudes of the region, it must, however, flow 
to the west and join the system of the brook we had followed the last days, and 
which no doubt belongs to the Lake of Adsaz-chzn. Under such conditions it seems 
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probable that it flows along the foot of the southern mountains and joins the main 
brook somewhere near Camp X/T. 

Just east of the transverse valley there is a meridional threshold or saddle in 
the latitudinal valley. Beyond it another threshold became visible to the east. The 
ground here is sandy with some grass, and sometimes small blocks of igneous rock, 
probably granite, were seen. A second, smaller valley from the north had a little 
brook in the branches turning westwards. The ground rises slowly and is soft, with 
fine gravel on the surface. A third valley from the north had a perfectly dry bed 
filled with fine gravel and with an erosion terrace on its right side at least 4 m. 
high, proving that a rather energetic crosion had been acting here in bygone 
times. Only at some distance up in the valley a left erosion terrace was also 
to be seen. Protected by it there still was a stripe of fresh snow. From the moun- 
tains to the left, flat protuberances or simply serves are projecting southwards across 
the latitudinal valley; at each one of them one hopes it is the boundary of the 
Aksaz-chin Basin, but every time there appears a new little threshold to the east. 
Three more little brooks come from the north. As far as we have been able to 
see, nearly all the water of the main brook comes from transverse valleys through 
the northern mountains, This is quite natural, for the northern mountains are mightier 
and higher than the southern and, therefore, catch more of the humidity brought by 
the monsoon. Still at so late a season as now, or the middle of September, the 
northern ranges are, on their southern slopes, more exposed to the sun, whereas the 
southern mountains are more in the shade. Already at the end of October these brooks 
will, no doubt, be frozen to the bottom. 

The pink range to the south which from Camp X/I’ had appeared in a fore- 
shortened perspective, during the course of the day's march unfolded its splendid 
panorama in all its details, its rugged ridges and wild peaks, its irregular snow-fields 
and its steep, rocky slopes in reddish yellow and pink colours of brilliant effect. On 
account of the fresh snow it was impossible to tell whether any rudimentary glaciers 
were formed. This fascinating range quite dominates the landscape by way of its 
unusually bright colours and its picturesque relief. At intervals the rising ground 
concealed the range. But as we finally reached the last transverse threshold at 
5,273 m., it opened out in all its splendor. And north of it extended the intenscly 
blue lake, which had been discovered by Wellby in 1896. Some 12 or 13 km. 
west of the lake was also the point where we entered Wellby’s and Malcolm's route, 
which we followed for only 10 km., as they turned S. E. and marched along the 
southern shore, while my caravan marched on the northern shore, and | myself 
crossed the lake by boat. 

This transverse threshold is important as it divides the drainage area of the 
Lake of 4ksaz-chin from the well-defined and comparatively small basin of Leste 
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Lighten. Standing on the pass one sees the last of the Aksaz-chin Basin after 
having ascended slowly during six days, and to the east one has a quite new, very 
curious and much more beautiful landscape where the southern range and the blue 
lake particularly catch ones attention. 

Just east of the threshold the living rock is greyish green calcareous sandstone. 
Farther on it is grey dense limestone. A little open valley goes down to the lake, 
and has a brook with some water, receiving still smaller tributaries from the left or 
north. The ground is swampy, and there is some good grass in the sand. The 
little valley turns to the N.E. To the S, S. E. the western end of the lake is visible. 
It looks as if both the southern and the northern mountains were falling steeply 
down into the lake, which is, however not the case as there is a more or less 
narrow plain between their foot and the lake. Along the western shore there is 
also a belt of even ground with sand, fine gravel, sparse grass and yapkak plants, 
Still, from the general morphology of this basin, one gets the impression that the 
depth of the lake must be considerable, and such is also the case, remembering that 
this lake is on the Tibetan plateau-land. On a little terrace of sand and grass, at 
the base of which springs came up, Camp NI” was pitched some 5 m. above the 
surface of the lake. 

The panorama, 314 and 318, Tab. 6, taken from Camp XV is very interesting 
and shows the outlines both of the southern range and the lake. It goes around 
the whole horizon. Beginning from N. 50° E. we see a considerable valley coming 
down to the lake from the northern mountains, N. 84° E. rises a red mountain group 
with comparatively low depressions on both sides, one visible to the N. 79° E. where 
a distant peak appears, the other to the east being a red saddle. The northern one 
is probably the one taken by Stein on his journey in 1906—1908, the southern the 
one followed by Wellby and Malcolm in 1896. S. 82° LE. is the last peak visible 
from here, belonging to the magnificent southern range, the highest tops and ridges 
of which continue in a long series from E.S. E., S.E. and south to S. 9° W. Com- 
pared with the map, Pl. 2, the panorama shows that the relief of the southern range 
is much more complicated and irregular than could be represented on the map, which 
only gives the situation of the range in rough outlines. ‘The white parts of the 
panorama are snow, the shaded are rock in the glowing red, pink and _ yellow 
colours mentioned above. The névés and firns of the range are too small to be able 
to form glaciers. On this side, which faces the north, the cternal snow goes down 
to the very base of the mountains, and it is possible that glaciers would have been 
formed if the surface of the plateau had not been so near, viz, at 5,095 m. ‘he 
highest peaks of the range may be at 6,500 or perhaps nearly 7000 m, Their 
relative height is, therefore, only 1,500 or nearly 2000 m., and the length of the 
slopes is too short to give space enough for the development of glaciers. This is, 
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however, not the decisive factor, for on Spitzbergen for instance, large glaciers are 
formed on much shorter slopes. If the enormous quantities of débris that have filled 
up and levelled the great latitudinal valley suddenly disappeared, the névés and firn 
troughs on the range in question would of course, still be insufficient to give rise 
to glaciers worth mentioning. The decisive factor is that the precipitation is not 
sufficient for feeding glaciers, and the evaporation is enormous in the dry air. 

Between S. 9° W. and S. 29° W. some of the lower mountains are seen whieh 
are situated to the north of the great southern range. The little gap S. 29° W. is 
the slow ascent to the transverse threshold. The low hills to the right of it arc 
ramifications from the northern side, altogether hiding the open valley in the direction 
of Aksat-chin. To the N. W., north and N.E. no high mountains are visible, ex- 
cept to the N. 32° W. where a great mass is showing its snow-covered head. To the 
N. E., however, a gigantic cupola-shaped mass with eternal snow was situated, though 
it was hidden by clouds when I sketched. In the foreground, looking south, extends 
the blue sheet of the lake. Nothing is to be scen of the narrow plain at its southern 
shore. One may nevertheless suspect the existence of such a shore-plain, as there 
is a gap between the base of the recent screes and the shore-line. 

On the evening of Septembcr 19th, a regular W. S. W. storm blew over the 
highlands, and it was interesting to sec how real clouds of sand and dust were 
earried away out across the lake. Theoretically one would expect that the western 
half of an oblong lake which fills out nearly the whole breadth of a latitudinal valley, 
and is exposed to the prevailing S. W. and W. S. W. wind, would be shallower than 
the eastern half of the same lake. This ought to be the case in a still higher de- 
gree when a nearly 200 m. high threshold is situated a short distance west of the 
lake. For on the lee side of this threshold the wind would lose a good deal of its 
force and the solid material carried by it fall down. But this seems not to be the case. 
At Camp XV the wind was very strong and the clouds of sand and dust were blown 
far away over the lake. A line of soundings, being nearly 9 km. in length, which 
I took between Camps XV and XV, also proved that the lake was surprisingly deep 
in its N. W. part. The 1 im. isobathic line lay, it is true, at about 250 m. from the 
shore. Some 500 m. out we measured 6.6, after which we soon had 44 m., and 
then 45.2, and 48.5 m. A depth of 34.5 m. was found at only 200 m. from the 
shore near Camp XV/. At about 50 m. from the shore we had 3.8m. Therefore, 
the 1 m. line is mueh farther out from the western shore than from the northern, 
which, in some degree, may depend on the wind-blown sand. The northern shore 
consisted of gravel, the last visible part of the scree from the northern mountains, 
which may be supposed to continue out into the lake. 

At the western shore the water was as clear as crystal, and the bottom here 
consisted of fine gravel and sand with ripplemarks. No animals er plants were scen. 
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The water is slightly brackish, but drinkable in case of necessity, At the western 
shore where the little brook from the pass and several springs went out into the 
lake, the water was fresher than in the middle of the lake. Regarding the N. W. 
shore-line my men reported that the mountains north of Camp XV at one or two 
places proceeded very near to the shore, which otherwise was soft, undulating ground. 
In the gravel a beach-line was seen, of the same kind as the one at Camp XV or 
about 5 m. above the surface of the lake. At some places it was pierced by ravines, 
at others springs came up. To the north the level shore belt was fairly broad. At 
Camp XVJ a brook flowed down to the lake, the bed of which seemed to have 
carried much water in summer and consisted of hard gravel. It pierces the terrace 
and forms small oblong lagoons. Around the lowest course of the brook the ground 
was perfectly barren, but a little higher up around the camp, there was even better 
grass than at Camp NV. 

At 8.20 p. m. half a W. S. W. storm again began to sweep over the region, 
and the constant drumming of wind-driven sand against the tent proved that the 
solid material is brought from far away. From Camp XV, Pan. 324 and 328, Tab. 6, 
are taken showing a great perspectivic change in the general aspect of the southern 
range, and the rather uninteresting relicf of the mountains bordering the lake basin 
to the north. Pan. 34 shows a small part of the southern range as seen from about 
the middle of the lake. The valley visible at about S. 25° W. is the same as the 
one below peak S. 42° E. on Pan, 314, 

Camp XVI was at about 5 m. above the surface of the lake. To the S. 15° E. 
the dark end of a terrace was visible on or near the southern shore of the lake. 
To this I steered my course, on Seplember 21st, across the lake. From Camp XV 
the same dark terrace end had seemed to be situated at the eastern end of the 
lake. This is a very common mistake with these plateau lakes. Generally one 
estimates them too short, but sometimes the mirage makes them endless and they 
look rather like a bay from an ocean, At 11 a.m, it was 6.2° in the lake, a 
temperature which rose in the course of the warm and perfectly clear day. To the 
taste the water was, as I have said before, slightly brackish, but the areometer stood 
as in fresh water. The breadth of the lake proved here to be 7 km. Already at 
half an hour from the shore the depth was 35.1 m., and a quarter of an hour more, 
49.0 m. At the next sounding, after another 15 minutes, the lead-line of 63.2 m. in 
length did not reach the bottom. My earlier experience in Tibet had proved, even 
in Leake Panggong, that 50m. were quite sufficient. This lake proved to be an 
exception, At 1 o'clock in the middle of the lake the temperature of the water was 7°. 
Once every quarter of an hour a new sounding was taken, and at five such points 
in all no bottom was reached with the 63.2 m. lead-line. Half an hour from the 
northern shore the depth was 29.0 m. and a quarter of an hour from the shore 
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10.0 m. The maximum depth of the lake, therefore, remains unknown, though, judging 
from a diagram of the soundings taken, the depth hardly can be more than So m. 
Still this lake proved to be the deepest of all I had sounded in Tibet. As a rule 
the Tibetan lakes are very shallow as could be expected from the general morpho- 
logy of the plateau-land. But the relief of the surroundings of Lake Lighten, with 
high, steep mountains, especially at its southern side, is responsible for the com- 
paratively great depth of this basin. 

The distance across the lake had been measured every seven or eight minutes 
with an instrument for taking the velocity of currents constructed by Lyth, Stock- 
holm. <A steep terrace, at the most 5 m. high, followed the southern shore, but in 
front of it was a long, narrow lagoon separated from the lake by a pier of gravel, 
1m. high. This form of shore seemed to continue for miles towards the east. In 
the morning the lagoon at the northern shore had been covered with ice, 1 em. 
thick. At the southern shore the water of the lake had a temperature of 9.9°. The 
freezing of the lakes, though at a very moderate rate, therefore may be said to sct 
in about September 20th. At Camp XV we had had a belt of thin ice 2 m. broad 
along the western shore. This belt slowly increases in breadth and thickness towards 
the middle of the lake in the course of the autumn. But a lake of this depth will 
probably not be frozen all over before the middle or end of November, and perhaps 
still later. 

From the point where we had landed, we steered E. N. E. and east with the 
intention of reaching the eastern shore where the caravan had orders to pitch 
Canp XVII, During this crossing of the lake we were attacked by a very severe 
western storm, which made all observations absolutely impossible. A few minutes before 
the strong wind began I got a new illustration of the transport of solid material 
by the wind. Above the transverse threshold in the west, yellow and light brownish 
clouds rose in the air to an altitude which seemed to be about 30°. These clouds 
of sand and dust were darker near the surface of the earth and became lighter the 
higher up they reached. After some minutes more the outlines of the mountains 
began to disappear, and finally vanished completely. There is no doubt, therefore, that 
these clouds of dust are carried away for great distances. Perhaps they are brought 
all over and beyond the lake. In the boat one could not notice any dust in the 
air. Only twice or thrice at the beginning of the storm I was able to take the 
velocity. The distance of 23 km. to the eastern shore may, therefore, only be 
considered an estimate. We were driven by wind and waves for nearly two hours. 
The flat belt of land along the northern shore, where Wellby and Malcolm had 
wandered 10 years earlier, seemed to run out in rounded necks of land inside of 
which lagoons were situated. The latter could only be seen when their piers were 


pierced by narrow channels. At the eastern shore there was a rounded terrace of 
7. IN, 


50 THE KWEN-LUN LAKES. 


sand and clay. From the landing place we had to go 3.7 km. N.N. E. to Camp XVI/. 
The caravan had in the meantime made a very long march along the northern 
shore, where M. A. Stein had gone. The men said they had rounded an irregular 
bay to the north. From Camp XV// a short panorama was taken the next morning, 
No. 33, Tab. 6. The peak here visible to the S. 19° W. is the same as the one 
visible to the S. 69° E. from Camp XV/ (Pan. 324). It had also been in sight 
during the whole trip eastwards. 

During the next day’s march, on Sepéenber 22nd, we left the basin of Lake 
Lighten and entered the basin of Yeshéd-46/. The transverse boundary threshold is 
here twice as far from the shore as in the west, but still comparatively near the 
lake. The march to Camp XV//J was 13.7 km. in length to the S. E. and E. S. FE. 
From Camp NX V/J, which was situated very near the lake and about 5 m. above it, 
we had 12 km. to the threshold, giving a rise of 201 m. or as 1:60, as the height 
of the threshold is 5,301 m. From the threshold it is 1.7 km. down to Camp XVII, 
which was at 5,168 m. or 133 m. below the threshold. The rate of the slope is, 
therefore, here as 1:13, which may be said to be unusually steep. 

There is a belt of light greyish clay along the eastern shore, only a few 
meters above the surface of the lake and including the terrace which corresponded 
to similar formations at other parts of the shore. But here, in the east, where the 
shore is more particularly exposed to the prevailing winds, wind and water had 
modelled out a curious relief in the clay ground, reminding one of the so called 
yardangs in the desert of Lop. It was a labyrinth of cones, walls, tables, and 
between them, furrows in these layers deposited in the lake at a time when it stood 
a few meters higher than now. Amongst and even beyond this belt of clay there 
were a few small and narrow ribbons of black, rotten lacustrine plants. Such had 
also been seen under the present water surface near Camp XVI, They seem to 
indicate that the lake has been perfectly fresh not very long ago. If this has been 
the case at only a 5 or 6 m. higher level, the lake must have had a subterranean 
outlet to the west or east, more probably to Lake Yeshzt-kél, which now is 150 m. 
below Lake Lighten. If the surface of the lake by its sinking reaches some imper- 
meable strata, the outflow will be cut off and the water becomes brackish and salt. 
Lake Lighten seems to be in a state of development of this kind, though it may 
be that its vegetation to a certain extent still is alive. Inside the clay belt at 
Camp XVII, the ground was partly swampy, probably the remains of old lagoons. 

Marching along the southern base of a small mountain range, we slowly ascend 
the valley coming from the eastern threshold. In its centre there is a brook receiving 
very small tributaries from both sides, but now not growing sufficiently large to be 
able to reach the lake. The bottom of the broad valley has a good deal of grass 
and yapkak plants. /«xtholops antelopes were numerous, and dung of wild yak 
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abundant. We had seen two or three yaks above Camp YI’/, being the first in 
this part of Tibet. 

To the east a rounded hill rose between the low ranges north and south of 
the valley, and it seemed difficult to decide whether the next transverse saddle was 
north or south of it. We tried the southern side and soon reached the threshold 
at an elevation of 5,301 m. Lake Lighten now was hidden, but to the east we 
had a new considerable self-contained basin or isolated drainage area surrounded on 
all sides by moderate mountains. This basin appeared to be very flat. In its lowest 
part was Veshz/-£6/, with very flat shores all around, except in the north, where the 
mountains reached near the lake. These flat shore plains especially to the south, 
were shining white with salt, and even at a distance, we got a strong impression 
that the lake was drying up. From the morphology of the basin it was easy to 
see that this lake must be shallow. To the east far beyond the lake a great 
mountain with eternal snow was seen, forming some flat cupolas. To the south were 
moderate violet mountains. Going down E. S. E. from the pass we had red, low, 
steep hills to our right. The rock is reddish brown conglomerate. To the left were 
low hills. In the middle of the descending valley was an erosion bed which lower 
down contained water from a tributary from the northern side. At Camp NV//I 
good grass, yapkak, and yak dung were abundant. 

From this place we were only 10 km. from Camp X/X on the west shore of 
Yeshit-kél. The direction is east and E.S.E. Camp NX/N lies at 4,955 m. or 213 m. 
below Camp XVIIT, the fall of the ground is, therefore, as 1:47. 

The ground is undulating due to small, flat mounds of grass; between them several 
small furrows go S. E. to the principal erosion bed from the threshold. ‘To the 
S.S. E. beyond the violet mountains, there is a snow-covered range with high peaks. 
The lake is of a brilliant blue colour. Irom a distance it is easy to sec the concentric 
desiccation lines at its southern side, where two or three isulated pools have the 
same bright colour as the lake. A little knoll at the side of our course consisted 
of black, dense basalt. To the right at some distance was a small isolated hill with 
well developed beach-lines at its N. E. base. Near the point where the chief erosion 
bed receives a tributary from the north the camp was pitched. The beds are com- 
paratively energetically cut down in the ground between grass-grown mounds. At 
one place here living rock cropped out and consisted of reddish grey sandstone. 
The water was brackish, though drinkable. The camp was located about 1 km. from 
the shore and some 10 or 15 m. above the lake which has an clevation of 4,945 m. 
Several beach-lines are crossed between the camp and the lake. The water of the 
latter is very salt but perfectly clear. The 1 m. line ran at about 100 m. from 
shore; at 600 m. from shore the depth was 4.6m. At 5 o'clock p.m. the lake had 
a temperature of 8.2°. 
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Yeshil-kél or the Green Lake as it is called by the Mohammedan Taghliks 
in the Awex-/un, was previous to my journey, well known to students of the 
geography of Tibet. Carey had already passed along its western shore in 1886, 
and the same way was taken in 1892 by Dutreuil de Rhins and Grenard. On his 
memorable journey, 1896—1899, Deasy had passed along the northern, eastern and 
part of the southern shore, and along the northern shore Wellby and Malcolm had 
travelled in 1896. Finally Zugmayer passed on the plain immediately west of 
Yeshil-kél in 1906. Under such conditions 1 had not very much to add except 
measuring the depth of the lake. Neither is the lake unknown to the Changpas or 
northern Tibetan nomads, as could be seen from the small earthen cairns or mounds, 
which they are erecting in long straight lines for hunting antelopes. Now the region 
was as lifeless as the rest of Northern Tibet. 

The crossing of the lake was accomplished on September 24th, 5.9 km. E. N. E. 
to the northern shore, and thence 8.2 km. S. E. to the southern shore. The situation 
will be well understood both from the photographic panorama on the opposite side, 
and from the sketched panorama, 354 and 358, Tab. 7, taken from Camp X/X. On 
the latter we see the mountains to the N. W., north and N. E., where the lake 
comes to an end in this direction. N. 68° E. a red hill served as a landmark, and 
on this our course was steered. From there we should try to steer upon a point 
to the S. 71° E. on the southern shore, where a bright point was said to be the 
place where springs come up and where Deasy had passed several days, as two of 
my men could witness who had accompanied him. To the S. 40° E. the southern end 
of the lake appeared. T'rom S. 15° E. to south stretched the high snow-covered range 
mentioned above. When seen from a short distance, the water of Ves/z/-4é6/ has a 
green colour, which is partly due to its comparative shallowness. ‘The bottom consists 
of grey clay, of salt crusts hard as stone, of sand with ripplemarks, and, at the 
northern shore, of gravel and blocks as the continuation of the mountains rising 
there. At the western shore the clay forms, as it were, a barrier of blocks incrusted 
with salt; they are to be seen both below and above the water. At 1 o'clock p. m. 
the water had a temperature of 9.5° and the air 10.3°. On the first crossing, which 
took us 4"/, hours, the greatest depth sounded was 16.10 m. and was situated nearer 
the northern than the southern shore. This depth remained the absolute maximum 
I measured in this lake, and it is not likely that deeper places would be found, at 
least not south of our course, for the southern half of the lake is very shallow, 
being a gradual continuation of the nearly level plain south of the lake. At a very 
short distance from the northern shore there are ridges of hills more or less parallel 
with the shore-line, and at one place with a steep fall to the lake. From the landing 
point the shore-line runs N. 70° W., after which it gradually turns west, S. W. and 
south, and on the other hand, to S, 80° E.,, S. E., south and S.W. Just where we 
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landed there was a curious series of blocks, lying on a bank of gravel and directed 
to the S. 42° E., being partly above the present water level. At 3 o'clock p. m. the 
water had a temperature of 11.1°. No sign of life was seen in the lake. The 
shore was absolutely barren, and partly white with salt. Several terraces are seen, 
proving a rather rapid rate of desiccation. Only the slopes of some hills were yellow 
with sparse grass. 

The second line across the lake to the S. E. gave the soundings 10, 11, 10, 8 and 
6 m., and a few minutes afterwards only half a meter. The southern shore proved 
to consist of salt crusts, with small lagoons and channels between comparatively dry 
patches, the whole being more like a salt swamp stretching about 1 km. inland. At 
many points the water bubbled, probably from springs. In this salt swamp the night 
was passed, at Camp XX. Next morning we were only 2.6 km. from Camp X.N7, 
Deasy’s springs, where the caravan had arrived in the meantime. They had had a 
very difficult task in rounding the southern side of the lake. Here a comparatively 
Jarge brook had to be crossed, and the ground at its sides was so soft, that the 
animals sank deep into it. After much searching they had found a place, where the 
loads could be carried over by men, and the ponies and mules brought over. This 
report seems to agree with the fact that no European traveller has followed the 
southern shore. The brook is probably the same which, coming from the W. S. W., 
has been surveyed by Carey, de Rhins and Zugmayer, which, on their maps, is 
called Zang-marbo and Yeshil-su. Nearly the whole of its course seems to be 
swampy, and it does not flow into the lake itself, but into the salt swamps at its 
S. W. side. Farther east there is another brook coming from the S. W. from the 
mountains N. E. of Arfort-¢tso and surveyed by Deasy. It reaches the salt swamp 
somewhere west of Camp XN. 

A little knoll of solid rock near Camp XX7 consisted of dark grey fine-grained 
or dense limestone. On the slopes of a mountain standing S.S.E. of the camp 
sharply drawn old beach-lines could be traced at a height of some 70 m. above the 
present lake, which, therefore, must liave been at Jeast three or four times more 
extended than now. ‘These beach-lines will be seen on the hills to the S. 35° E. 
and S. 15° E., Pan. 36A and 368, Tab. 7. On the same panorama it will be seen 
that the mountains south and S.S.W. of Camp N.X/ are receding at a considerable 
distance from the lake, a gradually sloping plain extending between them. To 
the N. W., north and N. N. E. are scen the mountains north of the lake, some 
of them, particularly to the north and N.N. E., being rather high and covered with 
eternal snow. 

On September 26th the march is 16.2 km. E.S.E. and N.E. to Camp NN// 
where the absolute height is 5,040 m. or 85 m. above Camp NA7. The ascent is, 
therefore, very gradual or as 1:191. To the north of our course is a salt pool 


54 THE KWEN-LUN LAKES. 


surrounded with white salt incrustations and with beautiful rings of old beach-lines 
resembling the amphiteatrically arranged benches of a circus. We move on one of 
the higher »benches» at 4o or 50 m. above the pool. The whole ground is here 
white as the snow on the Awen-/un group visible above it at the horizon in the 
N. N. E. Immediately to our right is a brownish violet low ridge. Fresh springs 
are passed at several places. The grass is scant, but antelopes are seen. Of other 
animals there are only wolves and ravens. Not far from the pool the rock was 
grey, fine-grained quartzitic sandstone. At the base of the beach-line we follow, some 
Springs again appear, surrounded with grass and moss; their water goes to the salt 
pool, which is a cut off part of Yeshzl-46/. A pier-like ramification from the hill at 
Camp XJ separates them. On the northern side of the pier sharply marked white 
desiccation lines are seen concentric with the present shore-line. From the eastern 
rim of the salt pool depression the two most dominating groups of the Awen-lun 
are seen to the N. 31° W. and N. 1° E,, corresponding to those visible N. 21° W. 
and N. 13° E. on Pan. 368. 

Two other very small depressions are passed, and a watercourse with a com- 
paratively deep-cut bed. The ground is undulating and covered with good grass, 
The rock is grey oolithic limestone. At Camp NX/J stood grey, dense unclean lime- 
stone. This camp is in the same place where Deasy had dug down his depot in 
the ground, and which, in 1903, was visited by Rawling, The depot had also been 
examined by Tibetan hunters. 

The march of September 27th goes nearly east for 15.2 km. In the first 
10.5 km, the ground rises 55 m. to a little threshold 5,095 m. high, or at a rate of 
y:191. In the last 4.7 km. the ground again falls 18 m. or at a rate of 1:261. 
The threshold, which may be regarded as a transverse pass in the eastern continua- 
tion of the great latitudinal valley, is, therefore, very insignificant. Still it is the boun- 
dary between the basin of Yeshz?-£é2 and that of Pool-tso (or Puél-tso), and has, there- 
fore, a certain importance as a waterparting. 

Camp XX/{ was situated amongst very low soft sandhills, which continue for 
a while to the east, after which we come out on a wider undulating valley plain 
with abundant grass, and pierced by several erosion furrows, some of them with 
brackish water. The ground is soft and red, sand and dust. No wild animals, but 
dung of yak and kyang was seen. To the E.S.E. the mighty cupola-shaped moun- 
tain mass is seen, which Rawling called Deasy Group. Our way goes up and down 
over very low hills or rather unevennesses of the ground. Finally the threshold is 
reached, and it proved to be extremely flat. The rock was dark grey, dense lime- 
stone. Nearly the whole southern half of the horizon is hidden by a limestone rock. 
The northern half being open, Pan. 39, Tab. 7 was sketched showing some of the 
mighty Awwex-dex Peaks to the north and N.N. W. 
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The threshold proved to be double or rather to form a platform with a very 
shallow depression in its middle. The bottom of the latter consisted of red clay 
cracked up in innumerable polygons, but obviously containing some water after rain. 
At the eastern margin of this depression we reach the end of the threshold, and 
now the view is free over the next lake, the one which Rawling calls Pood-éso, 
though I do not know why, nor in what language. The salt incrustations were called 
»pool» by my men, but this lake was as nearly fresh as possible and its water per- 
fectly drinkable, though it has no visible outlet. Deasy, Wellby and Rawling had 
visited the lake, but they had found no opportunity of surveying its outlines. Already 
from the little threshold above Camp NX/// the lake proved to be oblong from 
north to south which is rather rare, as most Tibetan lakes are oblong from east to 
west, which is also the prevailing direction of the mountain ranges. 

At Camp NNT// there was a 5 or 6 m. high beach or shore terrace, between 
which and the water the shore was covered with the remains of rotten lacustrine 
weeds, lying as a carpet on the sand. The grass was good in the neighbourhood 
and there were heaps of yak dung. The first wild yak was shot beyond the hills 
to the south. 

The Pan. 374 and 378, Tab. 7, taken from Camp \N///, embraces only the 
eastern half of the horizon, that is to say the whole northern half of the lake and 
its surrounding mountains. To the N. 1° E., where the limestone cliffs just north of 
the camp fall steeply down to the western shore, the shore-line continues to the 
northern end of the lake, and in the same direction, at a distance of perhaps 4 or 
5 days’ march, one sees the contour-line of one of the main Awen-den Ranges. To 
the N. E. are moderate hills, strongly denudated and rounded as usual. To the 
N. 56° E. are the steep hills which seemed to fall directly down to the edge of the 
water and upon which we steered the boat the next day. To the FE. N. E,, there 
was a low silhouette of distant mountains. From east to S. 69° FE. rose the mighty 
group of Deasy’s name with uninterrupted snow-fields on its head. To the S. E. were 
the mountains bordering the lake on the cast. The colour of the water was as pure 
blue as that of Leke Lighten, both of these lakes being more blue than J} eshz/-£60, 
which indeed had a tint of green in its colour. 

In the evening and the whole night a furious storm from the cast swept over 
the desolate land, and the waves were in energetic action, eroding the present shore 
line. The next morning, when the storm had ceased, there was a good deal of fine 
dust in the air, so much at any rate that Deasy’s Group had vanished. ‘The transport 
of solid material by the wind could, therefore, be well observed. 

On September 28th we crossed this lake, which is at a height of 5,077 m., 
or 18 m. below Lake Lighten, and 132 m. above FYeshz/-kél. The first sounding line 
was only 2.4km. to the N. 56° E., the second 5.4 km. to the S.S.E. On the first 
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line which took a litthe more than an hour, the maximum depths of 16.88 and 16.53 m. 
were sounded about halfway, and on the second line the depth diminished in the 
direction of our course: 15.15, 15.01, 13.60, 12.55, etc., the greatest depth being not 
far from the northern shore, where the mountains were steep. At 1 o'clock p. m. 
we had a temperature of 6.7° in the lake and of 3.5° in the air. 

Steering S, 24° E. we finally reached what we supposed to be the southern 
shore of the lake, and there the night was passed. By nearer examination it proved, 
however, to be only a long narrow peninsula from the western shore, pointing straight 
to the east, and dividing the lake into two basins, the southern a little smaller than 
the northern. On the shore ducks were seen, as previously on Lake Lighten. The 
beach was of the same kind as at Camp NXXVJ//, a wall rather than a terrace. 

On Septenber 29th the southern basin was examined. The course now was 
3 km. S.S. W., 3 km. S. 87° W., 4.5 kin. N. 55° E.. and 4.7 km. nearly north.t On 
the second of these lines the greatest depth was 13.65 m. At the western shore 
there are four very regularly built terraces, cach about 2 m. high. From the slope 
above them, Pan. 40, Tab. 7, was taken, giving an idea of the hills surrounding the 
southern part of the lake. To the N. 55° E. the narrow sound is visible joining the 
two basins. Wild yaks were seen to the S. E. On the third line, to N. 55° E., 
back to the sound, the greatest depth was 19.0 m. which proved to be the maximum 
depth of the whole lake. At 1 o'clock p. m. the temperature was 6.3° in the water 
and 1.9° in the air. The sound is about 60 m. broad, and the comparatively great 
depth of several meters in its middle may depend upon currents caused by different 
vinds, With a strong S. W. wind the water will be driven from the southern to 
the northern basin, and with a N. W. wind from the northern to the southern. Thus 
the fine deposits in the sound are continually washed away. On the course to 
Camp XXV we kept near the eastern shore where the depth nowhere exceeded 3 m. 
On the way the delta of a brook is passed. This brook comes from the E. N. E. 
and reaches the lake in a rather broad channel, surrounded with flat banks of silt 
and sand. Camp \\NV was pitched in the N. E. corner of the lake. At 6%/, o'clock 
p.m. the usual storm came from E. N. E., a direction which during several days had 
been prevailing in the evening and most of the night. 

On September 30th our march goes E. N. E. in a nearly straight line for 16.2 km. 
to Camp NX VY. Near this camp the boundary threshold of the basin of Pood-éso is 
crossed at a height of 5,239 m. The height of Camp XNV is at 5,083 m., or 6 m. 
above the surface of the lake. From Camp YX V to the threshold, a distance of 14.8 km., 
the ground, therefore, rises 156 m., or as 1:95. From the threshold to Camp XX VT is 
1.4 km. or a fall of 98 m., as the camp is at 5,141 m.; the rate is here as 1:14. 








1 On Pl. 2. the red lines have to cross each other in the sound. 
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From Camp N.XV our route rises slowly in a broad, open valley, the floor of 
which is sand, dust and fine gravel, with a little patch of grass and yapkak here 
and there, but generally barren. No watercourse is crossed, but the whole ground 
seems to have been washed by occasional rain-water. To the right of our route there 
is, however, the chief watercourse of the valley, beginning from the little threshold 
and the bright red mountains north of it. The hills to the south, standing 2 or 
3 km. from our route, are of a dirty brown colour. The living rock on the pass is 
reddish brown fine-grained sandstone and conglomerate. 

From the little threshold the view was unlimited to the N. ., 7. ¢. so far as 
the not quite clear air permitted. No mountains were visible in this direction, only 
the continuation to the E. N. E. and N. E. of the enormous latitudinal valley we had 
followed ever since Aksaz-chin, and which Wellby had followed eastwards all the 
way through Tibet. The part in front of us is the same which Rawling has called 
Antelope Plain, a name that is inappropriate as there are antelopes in nearly all the 
plains of Tibet. To the N. 66° E. and N. 83° E.a low ridge of mountains was seen 
(Pan. 41, Tab. 7). Some six kilometers east of the pass the next lake was to be 
seen, smaller than the previous one. The ground in this region is of an intensely 
red colour. From the mountains to the north several very insignificant brooks come 
down, all of them now frozen. At the first, which contained some open water, 
Camp XXVJ was pitched in a comparatively protected valley with good grazing and 
fuel. At all the four transverse thresholds we so far had crossed in the latitudinal 
valley the same observation had been made, z72., that the eastern slope is steeper 
than the western and, as a rule, the lowest part of each depression, or in other words 
the lake, was situated nearer to the western boundary threshold than to the eastern. 

A little east of the pass the rock was grey limestone. The gravel around 
Camp XX VJ consisted mostly of grey oolithic limestone. From the camp the highest 
peak of the Deasy Group was visible to the S. 4o° E., and the nearest peak to 
the S. 51° E. 

On October 1st the march to Camp NNV// was only 9.5 km., and the new 
camp, being at 5,081 m., was 60 m. below the previous one, giving a slope of 
1:158. The direction is KE. N.E. The little brook at which we had camped turns 
E. S. E. towards the next lake. 

The lake, which is marked on Rawling’s map, has a height of 5,078 m. Its 
colour is green and its water as fresh as any spring water. From a valley in the 
Deasy Group to the S.E., a rivulet enters the lake; it still carried water, and must 
be quite large during the summer. The lake must have an outlet somewhere, per- 
haps subterranean. About one quarter of its area was frozen, but now gradually 
became broken up by the very strong eastern wind. Only along the windward or 


eastern shore the ice formed needles and jags pointing towards the wind. Along 
8. IV. 
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the northern and western shore, a little above the water, there was a wall of white 
porous ice-fragments driven up by the winds and waves. The water along the shore 
had a temperature of — 0.2°, and as soon as the atmosphere became quiet the whole 
lake would no doubt be frozen all over. The early date of freezing, and the mor- 
phology of the basin, which is extremely flat and with a comparatively great distance 
to the nearest mountains, indicate that the lake must be shallow. From the north 
a very shallow and broad watercourse goes to the lake. It is rather an alluvial belt 
with many beds separated from each other by patches of sand with good grass. 
When great quantities of water occasionally wash down through these beds the latter 
form islands. Only in one of the beds there was now some water. We camped 
at the left side of this watercourse. The place was very favourable as grass, fuel 
and water were plentiful. Just N. E. of the camp there was a large fresh-water 
pool. Near the lake three old tent poles were found, probably left behind by Wellby 
or Rawling. <A strong eastern wind, nearly a storm, had now been blowing some 
45 hours without interruption. This wind seemed to be characteristic for the season 
and for this part of the country. It makes the journey very hard and difficult, 
hampers all work outside the tent and kills the caravan animals. The length of the 
marches is always dependent upon the presence of grass, water and fucl, as everything 
must be done to save the caravan. 

The Panoramas 42, Tab. 7, and 43, Tab. 8, are sketched from points at a 
long distance from each other. Both are intended to give an idea of the Deasy 
Group as seen from Camp XXVI/ and at a point 3 km. W.S. W. of it. 


CHAPTER V. 


IN THE LATITUDINAL VALLEY SOUTH 
OF THE KWEN-LUN. 


On October 2nd the march continues in a straight line E. N. FE. for 16.7 km, 
The ground rises imperceptibly or only 56 m., as Camp XXV/// is at a height of 
5,137 m.; the rate is, therefore, as 1:298 or perfectly level to the eye. It is, there- 
fore, difficult to tell in which direction the several extremely shallow waterless erosion 
furrows are directed which are crossed by the route. Sometimes one got the im- 
pression that they went diagonally across the plain to the N. W., but that is un- 
certain. Everywhere there is grass and yapkak, a real highland steppe. The land- 
scape is extremely monotonous as is usually the case in latitudinal valleys. The 
single points of interest are the snow-groups to the north and south, though they 
had been in sight for several days, the Deasy Group all the way since the thre- 
shold west of Yeshz/-kél. Near Camp XX VI// there were two fresh-water pools. In 
such regions as these, hard rock is, of course, not within reach. From Camp VY V/// 
a complete panorama, 444 and 448, Tab. 8, was made all around the horizon. To the 
S. 20° E. and S. 3° W. the culminating peaks of the Deasy Group are seen. To the 
S. W. and W. S. W. from where we come, no mountains are visible chiefly due to 
the unevenness of the ground. ‘To the S. 82° W., west, N. 81° W. and N. 70° W, 
only the highest summits of different mountains are visible. ‘Then follows a gap 
to the N. W., and to the N.N. W. is the northern snow-covered group. To the N. Kk. 
is a protuberance of the soil hiding the mountains behind. To the 1:.S.E. and S, I. 
are moderate hills bounding the latitudinal valley to the south. 

On Octoter 3rd the route is towards the N. E. and N,N, EF. for 15.8 km, 
Camp XX/X has a height of 5,091 m., so the ground sinks 46 m. or as 1:343. In 
comparison with Camps NX VI/ and XNX/X, Camp NN VIII was, therefore, highest 
being situated at the base of the cupola-shaped but flat protuberance in the middle 
of the latitudinal valley. The wind was again from the west and the minimum tem- 
perature for the night was —22.0°, which may be regarded as sharp for the season.' 


1 All the temperatures and other meteorological observations are to be found in Volume VI, 
corrected and controlled by Prof. Nils Ekholm. 
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During the march no water was seen. It would have been absolutely impossible to 
tell in what direction this plain sloped. It seemed perfectly level except for small 
undulations of the ground, One had, however, the feeling that a large watercourse 
existed somewhere to the right and directed to the N. E. Living rock was passed 
only once on a little knoll of greyish white, dense limestone. The ground is also 
of soft material, sand, fine gravel and dust. The northern snowy group is compara- 
tively near, and belongs to the mountains bounding the latitudinal valley to the 
north. Its slopes, therefore, seem to go directly down to the great plain of the 
latter. To the left of our route there is a series of very low and flat hills which 
probably may be regarded as the last ramifications of the snow group. From these 
hills many watercourses come down. None of them contain water, but a few are 
still moist, and they seem to carry a considerable amount of water in summer. All 
of them turn eastwards to the main watercourse, situated to our right and not clearly 
visible. The grass vegetation comes to an end, but sparse yapkaks are still seen. 
Finally all kind of vegetation ceases and the ground is absolutely barren. On the 
northern side of the great valley, Camp XX/X was pitched at the left side of a 
main watercourse which had a 1 m. high erosion terrace at the left side and con- 
tained some not quite fresh water. 

Pan. 454 and 458, Tab. 8, taken from Camp XX/X, shows the appearance of the 
highlands and mountains all around the horizon. To the S. E. and S.S.E. there are 
ranges of medium height, and to the S. 12° W. we see the whole Deasy Group at 
a distance of about 36 km. To the N. 55° W. is the highest peak of the northern 
snow-group which now is very easily visible. ‘lowards the east the ground slopes 
from north to south. 

On October sth the direction is E.N. E. for 13.7 km. and the floor of the 
valley here slopes downwards 67 m., for Camp NXN is at a height of 5,024 m,, 
which is as 1:204. The differences of height are here, disregarding the mountains, 
so small, that the surface of the plateau-land may be said to be practically level. 
The country remains as monotonous as ever. The snow-groups north and south 
of the valley are left behind more and more — this is the only variation. The rest 
of the distant panorama is hidden by low hills of detritus. Even gravel is rare, 
the material constituting the floor of the valley is extremely comminuted and appears 
to be in a very advanced form of division. It seems as if even the agencies of 
denudation and weathering had very little left to do in these regions. 

We follow the watercourse which passes the camp, towards the east. It 
contains some pools and, for a short distance, even some running water which proves 
that the ground falls to the east, a fact that could not otherwise be settled except 
by means of instruments. The main brook of the valley which hitherto had only 
been suspected of flowing north eastwards, now came in sight and remained in 
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our sight during the day’s march. [From the hills to the right several dry water- 
courses go down to the main brook. ‘The grass is abundant and gives the whole 
bottom of the valley a bright yellow appearance. Camp XNNX was pitched on the 
right erosion terrace of the main brook. ‘The terrace was a litthe more than 1 m. 
high, At its base in the bed four springs came up, three of them frozen, the fourth 
forming a partly frozen pool of excellent water. The camp could be said to be 
unusually favourable for being in the north of Tibet. On both sides are very low 
rounded hills of detritus hiding a distant view all around. A panorama: drawn 
from such a place would only have represented a waving line without interest. 

On October sti our direction continues E.N. E. to Camp NNN/, where the 
height is 4,939 m. The distance is 14.3 km. and the fall 85 m. or as 1:168. Some- 
where in the vicinity of Camp XXV//J we had passed the flat threshold between 
the last lake and the basin in which we now were moving for three days. As 
before it would have been impossible to judge with the naked eye in what direction 
the valley sloped. Sometimes, by an optical illusion, it even seemed to rise to 
the east. 

Leaving the camp we stick for half an hour to the bottom of the watercourse 
where the ground is hard and level as a street. The bed is very broad, and it 
took nearly a quarter of an hour to cross it. It is here not sharply bounded. In 
the bed there are several patches of grass, like islands, among sand and gravel. The 
bed is moist at some places. ‘The subsoil water is very near. A little pool contained 
fresh water. 

There is no more grass in the middle of the valley, but only the hard, dry 
plants called yer-daghr7 and yapkak. But at the base of the hills at both sides the 
ground is yellow with grass. These hills are very insignificant, but high enough to 
conceal the more distant landscape. Everything, therefore, scems extremely flat, 
especially as the higher mountains often are hidden by clouds, [Farther on, however, 
the northern snow-group again comes in sight. It is a mighty black range 
covered with snow-fields and small glaciers. The main watercourse now remains on 
our left for a long while. Where we reach it again, some pools of fresh water 
stood in the bed, one of them even 50 m. long and 2 m. broad. Later on, at 
Camp NNXT, fresh water was obtained by digging in the bed, the bottom of which 
was here only 7o cm. below the general level of the ground. Here the temperature 
at the surface of the bed was + 0.1°, 20 cm. deep + 0.2° and 46 cm. deep 4°, where 
the surface of the subsoil water stood. 

Seeing that the snowy range to the north very soon would become hidden 
by the flat undulations of the ground and by small hills, 1 made a panoramic sketch 
of it from a point 2 km. S. 70° W. from Camp NNX/, Pan. 48, Tab. 8. To the 
N. 86° \W., N. 57° W. and N. 47° W. very considerable peaks of this range were 
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visible. It is certainly one of the most important ranges of the Awer-/ux2 System, 
and it has, in this region, been surveyed chiefly by M. A. Stein. On the other or 
northern side of it, Aerzya-darta and Jurung-kash have their sources. The N. E., 
E. N. E. and eastern continuation of this range is unknown. 

The only explorers who had visited the region where I now was moving were 
Wellby and Malcolm in 1896 and Rawling in 1903. To avoid their itineraries, | 
kept 14 or 15 km. N. W. of them. Fifteen kilometers south of my Camp XXAX7, 
was the point where the routes of Wellby and Rawling separated. From there 
Wellby continued N. E. and E. N. E. while Rawling turned eastward to his Lake 
Markham, which the whole time lay out of sight from my route. 

On October 6th the march goes N. E. and E. N. E. for 14.6 km. and the 
downward slope of the valley is here 62 m., as Camp XXX/J is at a height of 
4,877 m., the rate is thus as 1:235. Our route follows the main valley which here 
is only some 400 m. broad and bounded by low rounded hills. This valley is a 
perfect Eldorado for northern Tibet. The ground, consisting of sand and fine sparse 
gravel, is everywhere covered with excellent grass, better than anywhere ever since 
Aluglé; there is an abundance of fuel in the form of the ordinary low, highland 
plants with hard, wooden stems. There is water everywhere, sometimes running 
in the bed of the main brook, sometimes forming pools covered with ice 3 cm. 
thick. ‘rom both sides, more especially from the northern, small tributary brooks 
come down, most of them now frozen or forming extended thin ice-sheets. Where 
these brooks are formed of springs their ice-sheets would continue to grow bigger 
in the course of the winter. At several places in the valley flocks of antelopes were 
seen. ‘lhe principal bed in the middle of the valley is meandering in soft rounded 
bends from one side to the other between erosion terraces 1 or 2 m. high. Farther 
on, two more tributaries entered from the left side. Their brooks were open, but 
became changed into ice as soon as they reached the bed of the main brook. 

A little beyond halfway, the narrow valley comes to an end, and the brook 
flows out in a plain, which, at several kilometers distance north and south is bounded 
by hills of moderate size. One has the feeling that beyond those to the north and 
N. W. there must be a latitudinal valley which is again bounded on the north by 
the chief range with the snow-fields which we had seen a few days earlier. If such 
a latitudinal valley exists it must be parallel to the one followed by Wellby, and 
may perhaps be the western continuation of the one I followed in 1896. This 
question has to be settled by future exploration. 

Some broad and shallow erosion beds without water and ice were crossed 
before we reached Camp NNX// at the left side of the main brook, where grass 
and fuel was plentiful, and a pool of ice-covered water stood at the base of the left 
erosion terrace. The wind that began to blow in the afternoon was of a cyclonic 
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character, beginning from N. 60° W. and in the course of half an hour turning 
over north and N. E. to EK. N. 1, after which it diminished in force. 

On October 7th we proceeded 12.3 km. between N. Ji. and EK. N. EL to 
Camp NX NII, where the height is 4,923 m. or 46 m. above the previous camp, 
meaning a gentle rise of the ground, as 1:267. We are still following the enormous 
latitudinal valley to the E. N. EK. and the landscape remains extremely monotonous. 
From Camp XX NTI the Deasy Group was visible to the S. 44° W., and the prin- 
cipal peaks of the snowy Azwew-lin Range to the S, 88° W., N. 63° W., N. 31° Wi — 
between these two there may well be a latitudinal valley — and N. 13° W. 

Starting from Camp NNN//, we leave the main brook behind to our left, 
where it makes a bend to the north and N. E., and empties into the salt marshes 
of the western shore of the next lake. The lake is, however, not yet in sight. 
It is hidden by a ridge of low hills situated on its southern shore. Following the 
southern base of these hills, we cross a series of small erosion furrows all bound for 
a very long and narrow depression, the bottom of which is covered with a sheet of 
perfectly level yellow clay that has been brought down in the form of silt by the 
temporary watercourses around. Slowy ascending the hills, we get a beautiful view 
of the whole lake. Continuing on the top of the hills we find a spring of fresh 
water. At Camp NN NJI/ the grass is as good as before. This part of Tibet had 
indeed proved to be much more favourable than | had suspected. The only diff- 
culties are the continual hard winds, and the early cold, which last night had been 
down to —24.8°. 

From a point 2.5 km. S. 69° W. from Camp VXX/I/, Pan. 46, Tab. 8, was 
made of the horizon from S, W. over north to N.E., the other half being hidden 
by near, undulating, low hills. To the S. 45° W. the highest point of the Deasy 
Group is still visible in a very fine, distant perspective. From S. 84° W. to N. 50° W. 
we have a brilliant view of the snowy Awen-/un Range which now for so many 
days had been in sight, and soon would disappear altogether. We had never 
before had such a continuous view over the whole dark range with its white snow- 
fields and small glaciers. To the north and N. E. no high mountains or peaks could 
be seen. From the plain S. W. of the lake a long narrow neck of land goes out 
dividing this part of the lake into two bays. To a great extent, nearest the shore, 
the plain is white clay dust and salt, which is whirled up in clouds by the strong 
N. W. wind. A good deal of the S. W. part of the lake was now frozen over, but 
the ice was still so thin that it became broken up by the wind and drifted over 
the lake. The water is salt though not of a very high percentage. On the northern 
shore, there are low barren hills; on the southern, our ridge of hills falls rather 
directly into the shore, though here also are some patches or stripes of flat land with 
a few points of white silt or clay. We were about 60 m. above the lake, the absolute 
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height of which is about 4,863 m. It is, therefore, at a more than 200 m. lower 
level than Pool-tso, and the lowest lake we had passed so far. For five days we 
had followed the brook that finally emerges at its S. W. shore. This part of the 
great latitudinal valley resembled, therefore, in a very high degree the part of it 
that sloped to Lake Aksa?-chin, though this eastern part generally was at a somewhat 
lower level. In both cases the fall of the valley is, as we have scen, extremely 
gradual, and in both cases there is a brook that gets most of its water from the Awe- 
/un, or northern side, where the mountains are higher and the amount of snow 
greater. We had found the western brook still carrying water, but the eastern one 
was cut off, dry and dead as we passed it later in the season. In both, deposition 
of material supercedes erosion, and in fact these rivulets are both in a state of 
exhaustion and dying. But still, in the summer they may bring down considerable 
quantities of water, when the snows on the southern side of the Kwen-/un are 
melting or when heavy rains are falling. 

On October Sth our direction is E. N. E. for 15.5 km. including a gentle rise 
of 73.m., or as 1:212. Camp NNAX/V is at a height of 4,996 m. This rise is, 
however, not regular and gradual, for from the lake hills we first go down and 
pass a place of only 4,912 m. But still the undulations of the ground are very 
insignificant. The whole day’s march we move over very low and flat hills of sand 
and gravel partly covered with vegetation, From Camp XXX//I we go downhill 
and lose sight of the lake. The living rock is greyish green calcareous sandstone 
the whole way, forming very low ridges cropping up out of the ground. As the 
dip is 42° S. 28° E. we march long stretches between such ridges one or two feet 
high. The rocks are extremely weathered and only these insignificant ruins remain 
of them, All the rest is covered by débris. At some places quartzitic veins are 
visible in the sandstone. The ground is covered with sand and fine gravel of 
sandstone and quartzite. Some slopes are quite yellow with grass; yapkak is seen 
everywhere. Antelopes are common; occasionally a yak is seen, Sometimes erosion 
furrows are crossed and it is not always easy to tell whether they go to the lake 
or to the other side. One of the eroded sides consisted to a large extent of solid 
sandstone. From this the ground rises to a little flat threshold, from the height of 
which the lake was again visible, and beyond it, to the west, the high snow summits 
of the Avocn-/en Range (Pan. 47, Tab. 8). 

Farther on, the highest parts of the small hills we cross are to the north of 
our route, and the dry watercourses we are crossing go south, probably to some 
little isolated depression. To the north no dominating peaks are visible, to the 
south is a moderate red range, and beyond it a short range covered with snow. 
Between our route and the red range is a barren latitudinal valley which may rather 
be regarded as a part of the great one we have followed. No water was seen, and 
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the water question is always important in this part of Tibet at the season when all 
watercourses are dry. In one bed between grassy hills water could be obtained by 
digging, but it proved to be salt. The ground is now rising gradually, and finally 
on a slope with very good grass, a fresh spring was found. This is Camp NNN/U’ 

We now had reached the point where we could turn S. E. and continue in 
that direction for a long way without touching explored ground. To continue to 
the E. N. I. would have been comparatively useless as Wellby and Malcolm have 
crossed this part of Tibet. Turning S. E., I would leave behind the regions so 
carefully explored by Deasy and Rawling to the west and S. W. 

On October roth we, therefore, turned E.S. 15, and made 10.5 km. to Camp NNVNV, 
where the absolute height is 5,033 m., or 37 m. above the previous camp, being 
an average rise of 1:284. The differences in height are, as we sec, extremely 
insignificant, and in these parts of Tibet we may indeed speak of a typical plateau- 
land where the destructive agencies of denudation have accomplished their work most 
thoroughly. 

The little brook from the spring at Camp NN\.X/V formed ice-shects in its bed, 
which became considerably larger after a night of —23°. These ice-shcets of perennial 
springs increase during the whole winter. The water in this way becomes stored. 
In spring or carly summer when the temperature has become sufliciently high the 
whole ice-sheet begins to melt gradually and the little brooks have a period of 
maximum volume. 

The day's march is as monotonous as ever. We go downwards among flat, 
soft hills sometimes with low ridges of solid rock. After one and a quarter hours, 
we reach the lowest part, which may be some 40 m. below the camp. Here we 
are again in contact with the Ievel ground of the great latitudinal valley which we, 
however, soon again abandon, when we go up along a shallow depression between 
low hills. Here the rock is light reddish calcareous schist. The depression or little 
valley leads to a kind of open arena or trough to which several dry watercourses 
gather from the surrounding hills. There is grass and yapkak. From some places 
here the high peaks of the Awwen-/un were seen for a moment. A spring was found 
not far from Camp XNANV which was situated among rounded monotonous hills. 

It is a general and very natural law that it is much casier to travel from west 
to east and wee versa on the high Tibetan plateau-land than from north to south 
or zzce versa. In the first of these two cases one follows the latitudinal valleys and 
has only to cross quite insignificant transverse thresholds as we had done now ever 
since leaving Camp // or for 33 days. The open country from Camp // to Camp VITT 
cannot be reckoned as belonging to the latitudinal valley in which Camps 7 N—NNV N/V 
are situated, but it is in direct connection with it. From Camp XV and onwards 


as we diagonally crossed the high plateau-land and the innumerable small ranges 
9. IV. 
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and fragments of old, nearly buried, ranges, the relief of the country in the direction 
of our route became more alternating from a hypsometrical point of view. For all 
these extended or short ranges which, as a rule, are stretching more or less from 
west to east, have to be crossed in small, flat passes or thresholds, and sometimes 
in more considerable passes. Such was the case on October 11th when we made 
17.3 km. to the S. E. Hitherto we have spoken of a regular rise or fall of 
the ground. From Camp X to Camp X/V, for instance, the ground was rising 
gradually, but so slowly that it could not be noticed with the naked eye. From 
Camp XXVIII to Camp XXXII the ground was falling with the same regularity and 
with the appearance of being quite level. The distance between the two last-men- 
tioned camps is 60 km., and the difference in height between them, 260 m. The 
average fall of the ground is here as 1:231. From Camp XXXV, on the other 
hand, which is at 5,033 m., we need only to march 6 km. E. S. E. to reach a height 
of 5,253 m.or a rise of 220 m,, which is as 1:27 or nearly ten times as steep as 
in the former case. The heights (5,033, 5,253, 5,034, 5,055 and 4,978 m.) of a 
single day's march, or that from Camp XXXV to Camp NXNXVI on Oct. 11th, give 
one an idea of wandering up and down more than hitherto. It is easy to see that 
we have crossed the range or system of ranges which, on the south, is bounding 
the long latitudinal valley we had followed for so many days. The greatest vertical 
amplitude during the day's march is thus 275 m. and the distance in all is 17.3 km. 

The country is a labyrinth of rounded hills of soft material, partly red, partly 
greyish green dust in a much comminuted state of division. The ground is very 
barren and there is no grass. The erosion furrows are fairly deep-cut and their 
bottom is full of gravel. The hard rock is dark greyish green calcareous sandstone; 
the dust, sand and gravel is detritus of the same prevailing material. Where the 
hills consist of red clay they would be very difficult to climb after rains and the 
animals would then sink deep in this ground which now is dry and comfortable. 
The only vegetation now occasionally visible is moss. Our direction is now E.S.E. 
following a valley which comes from a pass. From Camp XXX/V the pass and the 
whole range to which it belongs had seemed to be very low, and still it took us 
two hours from Camp XXXV to reach its flat saddle with the height of 5,253 m. 
Its form was very comfortable and easy, though at this height all rising ground is 
extremely fatiguing for the animals, On the pass the loose gravel consisted of yellowish 
white limestone-breccia and the living rock was light red calcareous sandstone. 

Pan. 49, Tab. 8, shows the relief of the surroundings of this pass. To the 
N. E., north, west and S. W. are the rounded cupola-shaped hills which are the cul- 
minating points of the little range we are just crossing. To the south and S. E. 
are the southern slopes of the same. To the E. N. E., east and E. S. E. the view 
is quite open for some 6 or 7 days’ march or more. The eastern horizon forms a 
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slightly undulating line which only at two or three points is interrupted by dark 
mountains. High ranges or snow are not in sight. No lakes are visible, only a 
few white patches which need not be salt. Some slopes are yellow as if covered 
with grass. The distance is, however, too great for allowing us to characterize the 
country. So much is clear: it is an enormous plateau-land so far as the eye sees, 
resembling the open ocean with flat rollers. Here, as well as elsewhere, one also 
gets the impression that the ranges nearly always are stretching east and west, and 
that they very seldom are continuous for any considerable length. It seems easy to 
pass to the S. E. without crossing any high passes. In the course of a month’s journey 
we have also obtained a very graphic idea of the general morphological Jaws pre- 
vailing over Tibet as a whole. In the west, crossing the Chang-/ung-yogma, We 
left behind us the wild accentuated peripheric country with its deep-cut valleys and its 
vertical lines in the landscape, and entered the flat open plateau-land with extremely 
flat valleys and prevailing horizontal lines. To the north we only saw in the 
distance the mighty continuous mountain ranges which belong to the Azwen-dun System 
and constitute the northern marginal ranges of the high flat plateau-land of Tibet. 
The latter, with its insignificant relative altitudes and its enormous absolute heights, 
we have to cross diagonally to the S. E. until we again reach the continental water- 
parting and the southern marginal ranges, all of them belonging to the 7ranshima- 
layan mountain system. The most graphic impressions of the mountain country as 
a whole, one always gets from the passes. From them one dominates enormous 
areas of country without being preoccupied by too much details. It is the great 
characteristic features one sees from them. From this point of view as well, the 
panoramas are a very great help to the maps and to the description given in 
the text. 

We leave the valley which goes down from the pass to our left, and cross 
the slopes to the S. E. The view to the south which was hidden from the pass, 
now by and by becomes visible. To the S. E. is a black range of moderate height 
stretching east and west. The peaks of its eastern half are pyramidal, those of the 
western rounded. There seem to be some easy passes over the range, though in 
this respect it is easy to make mistakes. Between us and the range there is an open 
latitudinal valley. The country is extremely desolate and there is no sign of animal 
life, no tracks, not even dung, and water is nowhere to be seen. The ground is 
red, yellow and white. Only yapkak is growing here. Between low, flat hills we 
follow a shallow valley without gravel, which finally emerges into the latitudinal valley, 
the chief erosion bed of which is directed to the N. 65° E., though the fall of the 
valley, as usual, is difficult to determine. It is situated between low hills of the finest 
red, green or yellow dust. Even in its bed there is no gravel, Only occasionally 
there is a narrow belt of fine gravel on the slopes. At the Ice side or east of every 
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single yapkak plant there is a little ridge of coarse sand remaining as a testimony 
of the prevailing W.S. W. wind. 

A short distance farther S. E. there is a second erosion furrow, broad and 
shallow and with some poor grass at its southern side. Probably both these beds 
join. From the second bed the ground slowly rises again amongst very flat hills 
crossed by dry, shallow beds. We reach a low threshold 5,055 m. high. From it 
a comparatively narrow valley goes down, cut through grey, dense limestone cropping 
up at some places. Farther down in the same valley there was quartz sand with 
cement of calespar. At the foot of the hills a dry brook was directed to the E.N.E., 
with which our valley joined. At Camp XX NV/ there was not a drop of water nor 
had any been seen during the whole day’s march. Near the camp a fox was seen, 
otherwise, only the usual ravens, obviously the same that had followed us for 
many days. 

Pan. 514 and 518, Tab. 9, taken from Camp NNN V/ shows, to the N. W. 
and north, the little range we had just crossed. To the N. 46° E. is a very distant 
mountain rising above the even line of the eastern horizon which continues un- 
interrupted to S. 75° E. and shows how very flat and open the country is in that 
direction. To the S. E. and south again, mountains are raising their irregular crests, 
but high mountains are nowhere in sight. 

To Camp XX XVIJ the distance is only 8.7 km., and we are again rising 151 m. 
to 5,129 m., or at a rate of 1:58. The plain we now are crossing is undulating, 
and its drainage bed is directed to the N. E. In front of us there is a new range, 
which we have to cross in a new pass; our course is, therefore, directed towards the 
part of its crest which seems to be the lowest. Grass again begins to appear in 
the barren landscape. It grows on a kind of platforms, about 1 m. high and con- 
sisting partly of gravel, partly of sand. 

We enter the transverse valley coming from the next range. Its dry erosion 
bed is very extensive, 2 m. deep and about 200 m. broad, showing that a good 
deal of water occasionally goes down through it. In this bed finally a pool of water 
was found. As it had snowed during the night our position needed not to have 
been critical, even if no water had been found. Most of the snow had disappeared 
at 10 o'clock a. m., but at protected places some of it remained during the whole 
day. The northern slopes of the southern mountains also remained white. 

The bed proved to come from a valley which, where it is at its narrowest, is 
only 50 m. broad between strongly eroded walls of living rock of grey limestone. 
Very low yak-grass and moss is growing here. In its bed, which is covered with 
sand and gravel, there is a little brook, which is mostly frozen, but has open running 
water at a few places. A little higher up, the valley narrows to a real gorge, 
only 4 or 5 m. broad between solid plates and slabs of limestone standing vertically 
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like stde-scenes in a theatre and being from 1 dm. to 1 m. thick and about 6 m. 
high. Just above this narrow place the little valley is again surrounded by soft hills 
at one place pierced by a vein of calcspar in large crystals and two or three meters 
thick. The valley is winding, sometimes being only 10 m. broad, at other places 100, 
but always sharply marked. Irom the sides, small tributary valleys enter; one of 
them contained a little brook from a spring. The principle brook of the valley is 
running under thin sheets of ice. Dung of wild yak and kyang is abundant. l‘rom 
the S. WW. another valley of the same size as the one we are following joins it. To 
the south a red range is visible since the landscape has become more open. In a 
wide part of the valley, where grass, fuel and water were to be had, Camp NNN TL 
was pitched, 

From E. S. E. to S. W. stretched an irregular range, flat and denudated as 
usual, as is to be seen from Pan. 50, Tab. 8, but still tiring for animals which are 
not accustomed to the great rarefaction of the air. To the west, north and N. E. is 
a part of the little range we had just crossed. 


CHAPTER VI. 


CROSSING THE KOKO-SHILI RANGES. 


On October 13th we went 11.4 km. to cross the next mountain range which 
brought us chiefly in a south-eastern direction. The great flatness of this range will 
be realized from the following three absolute heights: at the northern foot 5,129 m., 
at the southern 5,207 m. and the water-parting saddle between them 5,306 m. The 
rise from Camp XXX V// to the saddle is, therefore, 177 m. or as 1:40, the distance 
being 7.1 km., and the fall from the saddle down to Camp NNAVITI/ is 99 m. or 
as 1:43, the distance being 4.3 km. For being in a mountain range, the gradients 
are, therefore, insignificant. From these figures one gets, however, a good conception 
of the flatness of the country. A difference of 177 m. between the crest and the 
base of a mountain range is not much. The system of small ranges we traversed 
in this region seems to be the western continuation of the Aoko-shzl? Ranges or 
possibly the Buka-mangna in the east. 

Still the march of October 13th was not easy, as it consisted of going up and 
down among hills the whole day. We followed the principal transverse valley to 
the S.E. From the S. W. a considerable tributary enters without a brook. A good 
deal of snow was still left on these altitudes. The red principal range was now partly 
visible on our right, and on our side of it, there is a small rugged rocky ridge. 
In the valley there is a little brook and some ice. Tributary brooks come from 
several of the side valleys. Our valley is now about 30 m. broad; its bed is full 
of fine gravel. Higher up there is no more water and the snow has disappeared. 
In the neighbourhood of the base of the pass there is again a little water; at places 
where it seems to disappear it only flows below the gravel. At one place a side 
brook ‘had even formed a little waterfall now of solid ice and only 1.5 m. high — a 
very rare phenomenon on the Tibetan highlands. The rock is here a dark grey, 
dense limestone, very weathered and rotten. The view from the pass is not en- 
couraging. To the S. E, south and S. W. a distant view is hidden by a labyrinth 
of near hills. To the E.S.E, east, N. E, north and N. W., everything is also hills 
situated in our vicinity. Only to N. 57° W. and N. 71° W. and generally in the 
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direction from which we came, the country is open to a very great distance, and 
still we get a glimpse over and beyond the small ranges we have crossed — of the 
Kwen-lun Mountains (Pan. 52, Tab. 9). 

From the little pass we go down for a while, but finding that our descending 
valley turns to the east in a labyrinth of small hills and knolls we turn more to the 
south going around a red mount, which had been visible from the pass. There- 
fore, we must take a second little threshold. In the depression between the two, one 
could see level land to the N. 49° E., and, in the same direction, a depression which 
may be a considerable lake, though this could not be made out at this distance. 
The leve! land was no doubt the E. N. E. continuation of the great latitudinal valley 
we had crossed two and three days ago. Beyond the second threshold we go up 
and down through an intricate labyrinth of red hills, sometimes on their slopes, 
partly in beds, and sometimes crossing from one drainage system to another. The 
country is barren, there is no grass, at the most, moss or some yapkak plants. At 
many of these slopes the ground consists of hard, frozen mud, which, during the 
summer, must be floating just like lava, as could easily be seen from its regular 
cracks and fissures and from the arrangement of the gravel forming regularly rounded 
concentric belts, in which the flat stones stood vertically. Living rock, composed of 
dark grey dense limestone stood at one eroded bank. Farther on, the limestone was 
red and fine-grained. All the rest of these hills is very fine, red dust, detritus and 
débris of the same limestone. The whole landscape had, therefore, a reddish appearance, 
though yellow and violet colours occasionally are mixed with the red. Farther on 
the rock is blueish black calcareous schist, and the ground becomes gravelly. The 
principal watercourse, which at one place contained water, is directed to the FE. S. E, 
We follow it partly in its bed and partly on the slopes at its right side. The hilly 
landscape now becomes more open, though in front of us there is the black range 
we had seen before. To the right of our route a red rounded range was left. At 
Camp XXXIII everything was to be found, grass, water and fuel. In the hills to 
the north the Ovzs ammon was living and the skulls of this animal were occasion- 
ally seen. 

Pan. 53, Tab. 9, taken from this camp, shows the whole horizon from N. 18° W. 
around over north and east to south nothing but flat mountains, low or moderate. 
To the N. 60° E. a mount of curious shape and with unusually steep sides is rising 
above the rest. To the S. 57° E. the country seemed to be more easy, and this 
was the direction we were going to take next day. The country in front of us 
was absolutely unknown. Two days and a half ago in the latitudinal valley we were 
crossing then, obviously the same in which Rawling’s Lake A/arkham is situated, 
we had crossed the route of Wellby and Malcolm, who from there had travelled 
E. N. E. on their memorable journey. In the small difficult mountains we had just 
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crossed we also, to judge from Rawling’s map, along a very short stretch came in 
contact with his route. But to the S. E. in the country we were now going to 
cross, no European had ever been. 

Having left the little range behind, we had open and favourable country to 
the S. E. and E. S.E., in which direction we marched on October 14th for 12.3 km., 
descending in all 107 m. or at a rate of 1:115. 

First we cross the erosion bed of Camp VNNV/I/ and soon after it another 
which joins it. A few minutes later there is a third bed joining the first two and 
together with them piercing the hills to the south of our route. The ground lies in 
very flat undulations, forcing us up and down at very insignificant gradients. After 
a while we again cross a flat trough from the edges of which several dry watercourses 
gather to one principal erosion furrow piercing the range of hills south of our route. 
Through the opening of its valley the country to the S. 15° W. seems to be com- 
paratively level, at any rate no high mountains are visible, only low, dark ridges at 
a great distance. The ground is gravelly and light reddish. To our left are low 
rounded red hills forming a ridge which farther on becomes higher and is alterna- 
tely black, red and dark violet. 

Crossing a very insignificant flat threshold, we enter a new open trough bounded 
by the same ranges as the previous ones. Some watercourses from the mountains 
to our left are crossed. They join and pierce the range to our right in an open 
transverse valley, through which we see to the S. 30° W., a fairly considerable rounded 
peak with snow, being the highest mount visible now and still at a distance of 5 
or 6 days’ march. The country we had seen to the S.S. W. through these gates 
as through the openings of a gallery, seemed to be at a lower level than the region 
where we passed. Here grass was abundant, forming stripes and belts in the sand 
and gravel. It was a perfect steppe of good ycllow grass. Camp XXX/X was 
pitched at the foot of a red hill where a rather big erosion bed went down south- 
wards, It was 85 m. broad and 3 m. deep and contained some running water above 
the camp; it was directed to the south. 

From a point a little elevated above its surroundings and situated 1.5 km. 
west of Camp XXN/N, Pan. 544 and 548, Tab. 9, was taken showing both the 
moderate range to the N. N. E. and N. E. and the low range pierced by the different 
watercourses. To the right of S. 87° E., where the country appears very open, our 
route continues towards Camp NL. 

Had the march from Camp XX XVII to Camp XXX VIII formed a convex line 
over a flat range, the march from Camp XN XIX to Camp XL formed a concave 
line crossing a very flat depression. The direction was E.S.E., the distance 10.5 km., 
and the diminution in height 100 m., as Camp XZ had a height of only 5,000 m. 
The rate of the slope was thus as 1: 105. 
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In the beginning of they march the ground is a little undulating, a low thre- 
shold does not even reach the height of the Camp NNX/X. From here the view 
is about the same as before, and the relief of the highland is a multitude of short 
ranges, flat and stretching chiefly from west to east with latitudinal valleys between. ‘The 
region we cross seems to be comparatively high, for as a rule we see three or four 
different ranges beyond each other, and nearly always they are so short that both 
the western and the eastern end of each of them is visible. There are no high 
dominating ranges or peaks, and no snow except that which had fallen during the 
last night and which had tinted different mountains white whilst others were bare, 
showing that the snow had fallen in unequal showers. In spite of its very changing 
relief in detail, the country as a whole seems fairly level where the horizon is at a 
great distance. 

From the last threshold we follow a sharply marked valley downwards to the 
Ii. S. E. It has cut its erosion bed through solid rock of limestone-breccia. A 
spring comes up in its bed, and the ice-sheets from its brook continue the whole 
way until the valley opens out into the next flat basin. The slopes at the sides are 
partly soft material, partly rocks. The valley is sometimes only a few meters broad. 
Finally it emerges into the flat basin and here its watercourse turns to the S. S, E. 
in the direction of a small lake oblong from north to south, and now for the greater 
part dried up. The dry remainder of its bed resembled a light grey or white plain. 
Beyond this basin and south of it a rather low pass seemed to be situated, which 
ought to have presented a comfortable march. Continuing E.S. E. we cross two 
more erosion beds, the second of which was very considerable and proved that in 
the summer a large amount of water occasionally may flow down to the lake which 
at that season no doubt becomes filled with a layer of very shallow water. On the 
right side of this bed was an erosion terrace 2.5 m. high and perpendicular, In the 
bottom of the bed was gravel, of moderate size, and sand, but no silt. The water 
had only two or three months ago, flowed down in several branches some of which 
had cut themselves one foot deep in the general bed. On the left side of the latter 
there was no trace of a terrace. The bed gradually, and without a sharp boundary, 
went over into the gravelly plain of the flat basin. This basin, like a few other 
depressions on the plateau-land, is oblong in a meridional sense and, therefore, an 
exception to the general rule of the west-east stretching. On both sides were low 
hills, small promontories projecting here and there towards the lake basin like side-scenes. 

There was grass the whole way to the great erosion bed. It was indeed a 
rather agreeable surprise to find grass practically everywhere in these high regions 
of northern Tibet, where one would have expected a very barren soil. In this 
respect north-eastern Tibet is very different. There, I had marched for days without 


seeing a single blade of grass. On the other hand wild onions were abundant in 
to. IV, 


74 CROSSING THE KOKO-SHILI RANGES. 


the east, but had not, so far, been met with in these parts of the country. On the 
east side of the great bed the grass came to an end, and the soft plain was barren 
except for a few yapkak plants. But the barrenness continued only for two or three 
kilometers, and at the foot of the eastern hills the ground was quite yellow with 
good grass, though dry and hard as usual. At two or three places springs came 
up with brackish water; but the ice-sheets around them were fresh. The place was 
often visited by yaks and kyangs as their dung was abundant. To the north and 
N. E. moderately pyramidal, though flat peaks bounded the basin. 

Pan. 554 and 558, Tab. 9 taken from Camp XZ, shows the shallow depression 
to the S.S. W., S. W. and west and all the hills and ranges surrounding the camp. 

On October 16th the march was only 8 km. E.S.E. to Camp NXL/ situated 
at a height of 5,061 m. and showing a rise of 61 m. from the previous camp, or a 
rate of 1:131. 

A short distance beyond Camp XZ, there is a large erosion bed, with a 2 or 
3 m. high terrace at its right side, obviously being the principal watercourse of the 
region, which is joined by the others in the neighbourhood. It had a narrow ribbon 
of ice along the terrace where the depth of the bed is greatest, and this ice con- 
tinued the whole way down to the S. W. and S,S. W. and finally to the dry lake. 
Here the living rock is limestone-breccia. Beyond this bed we cross open country 
for a few kilometers, a region that probably may be regarded as part of an irre- 
gular latitudinal valley. The ground is soft sand and fine gravel. To the south 
abundant grass is seen at the foot of the hills, which there bound the plain. Several 
shallow furrows are crossed, all obviously joining and piercing the western hills and 
finally destined to the lake. 

On the eastern side of the plain we enter a valley between rounded hills of 
soft yellow material. The higher hills on both sides are red and built up of limestone- 
breccia. From both sides small tributary valleys open, some of them containing 
frozen brooks. To the S.S.E., south and S. W. a black range is seen that must 
be avoided by marching east of it. Our valley has now a width of 100 m. and is 
sharply bounded by hills. Grass is abundant everywhere and there is a large 
quantity of yak’s and kyang’s dung. The valley turns around and our route runs 
E.S.E, S.E., east, N.E., N.N.E. and finally north, At Camp XZJ the rocks of 
red limestone-breccia fall steeply down to the bed, which is filled by grey gravel and 
sand. In the neighbourhood, wild yaks were grazing. 

During the following seven days’ marches we cross a flat irregular protuberance 
of the plateau-land. During five of these days the height constantly becomes more con- 
siderable, whilst during the last two days it again slowly goes downward. On October 17th 
our direction is S. E. for 14.3 km. The height of Camp NL// is 5,247 m., or 186 m. 
above Camp NL/. ‘The rate of the rise is thus as 1:77. 


PASSES OF CONSIDERABLE ALTITUDE, zs 

At 6 o'clock p. m. on the 16th, a heavy northern wind blew up with snow. 
The next morning the snow-sheet had already disappeared in the dry air. Just 
east of the camp we crossed a little threshold perhaps only 30 m. high. From it a 
quite new landscape opened to the east, a plain surrounded by hills, It is covered 
with grass, and seven wild yaks were seen grazing. From the black mountains to 
the south several erosion furrows came down, directed to the north and N.N. EF. 
We cross the plain diagonally and one after another of the erosion beds. One of 
them was unusually deep, having a rounded erosion terrace 10 m. high at its left 
side; the right terrace was only 2 or 3 m. high. In the bed was a little brook and 
large ice-sheets. As we reached more elevated ground the grass became more and 
more sparse and was occasionally interrupted by barren patches. Protected by the 
erosion terraces, a good deal of snow was still lying in the beds. Over the flat 
face at the mouth of a valley a watercourse was spread in a real delta of diverging 
arms. It was a tiring task to cross all these erosion beds, which often are cut 
deeply into the soft, red hills. Finally we reached the principal valley, which no 
doubt came from a pass, though to the S, E. the country looked very level and 
comfortable. The watercourse of this valley was directed to the N. N. W. across 
the great plain where it probably joins all the small beds and furrows we had 
crossed. At Camp XZ// water, grass, dung and yapkak were in abundance. At 
such places as this it was useless to sketch panoramas as the hills are too near and 
hide nearly everything around. 

On October 18th we made only 9.3 km. to the S.E. The first 5 took us to 
a little pass 5,357 m. high or a rise of 110 m. from the last camp, 2. ¢. as 1:46. 
On the 4.3 km. downwards to Camp NL/// the ground fell 65 m. or as 1:66, for 
at Camp NL//J the height was 5,292 m. The continual enormous height that 
is so fatiguing for the loaded animals is the cause of the short marches. Half 
the number of the beasts of burden we had brought with us from Ladek had 
already succumbed, and still the state of my caravan was more favourable than that 
of the caravans of Wellby, Deasy and Rawling after the same lapse of time. The 
cause of this was again the luck we had had of finding a comparatively casy 
route into the interior of high Tibet, where we had found grass nearly everywhere. 
Only during the first marches, it is true, was the grass still green and soft. As 
soon as the frost set in it became more and more hard and yellow. From that 
point of view it would have been better to travel at an carlier season. But the 
cold of the autumn is favourable from another point of view, zzz., that the ground 
becomes hard enough to carry the weight of the animals, During the summer 
strongly denudated barren regions may be very difficult to pass as I often hac 
experienced in eastern Tibet, and of which we had had an example N. E. of 
Chang-lung-yogma. Now the ground was frozen everywhere. On the night of the 
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18th of October we had a temperature of — 28.2°, and as a rule the temperature of 
the day did not rise above freezing point. 

From Camp XL/JI we continue S. E. on the soft slopes at the western side of 
the principal watercourse of the valley. The latter is broad and open as a plain, 
where antelopes and yaks were grazing. The animal life was otherwise represented 
only by a few ravens and one eagle. As usual, the ground was perforated by 
rabbits’ holes, though the animals themselves at this season already were living under 
ground. The valley plain is surrounded by low, rounded hills on all sides. [From 
them small shallow tributaries come down to the principal watercourse. Most of 
them were dry. To the east there was obviously a pass, a little higher than the 
one we crossed. It would perhaps have brought us to a more easy region than 
the one in which we lost ourselves. 

The pass, 5,357 m. high, was flat, and grass grew all the way up. The view 
was not encouraging. To the N. W., from where we came, the country looked very 
favourable, it was like a sea of small red and violet ranges, but generally at a 
distance from each other and leaving plains between. The Awen-/in Mountains had 
now disappeared completely. To the S. E., in the direction of our march, there was 
not a bit of level ground, everything was mountains, which, although not high, were 
a great hindrance to us. On the peaks of some of them, there was snow, though 
probably not eternal. 

From the pass a valley goes slowly down to the S.S. E., receiving tributaries 
from both sides and with a little, partly open, brook. This valley seems to continue 
in the same direction until it flows into a little lake beyond the southern hills. Irom 
our route this lake was not visible, but it was seen by my scouts, who every day 
had to look out for a favourable passaye. Now we left the valley and crossed a 
quite insignificant threshold, where Pan. 57, Tab. 9, was taken and which shows 
comparatively high mountains in the direction of our route. To the S. 12° E. and 
S. 19° I. were snow-covered peaks. The rock at Camp NL///, quite near the thre- 
shold, was dark blueish grey calcareous schist. 

On October 19th we proceeded 7 km. eastwards, rising 54 m. or as 1:130, for 
Camp NII V was at 5,346 m. Halfway, we, however, crossed a valley with an elevation 
of only 5,187 m. The landscape continued to be difficult. From the camp we had 
to cross a serics of ridges with small deep-cut valleys between. Finally we left them 
and went very steeply down into a main valley coming from the north and bound 
directly south to the lake, which from here became visible as a blue line. It scemed 
to be oblong from N. N. E. to S. S. W. and occupied the lowest part of a basin. 
To the south and east the latter was bounded by the dark, comparatively high, range 
we had seen from the pass of October 18th. From some of the thresholds cast of 
Camp XLII we had, however, been able to see that beyond and east of that range 
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there were still at least two other ranges which had to be crossed before we could 
hope to reach more comfortable ground. The black range had the same stretching 
as the latter or N. N. E—S.S.W., and so have probably also those east of it. We 
were obviously ascending a system of ranges tolerably parallel to the corresponding 
parts of the Awen-/unx System which, to the north of our region runs S, W.—N. E. 
The same stretching is also seen with Lake A/arkham and the ranges surrounding 
it. It is impossible to say if we, by making a round-about way to the north or 
south, would have been able to avoid the system of ranges we crossed between 
Camps XLII and NLV/T. It seems to be most likely that we crossed a system that 
continues to the W.S. W. and to the E. N. E. and afterwards east, and thus is 
situated south of Wellby’s route. This system of ranges towers up at a rclatively 
more considerable height above the general surface of the plateau-land. The small 
valleys and watercourses eroding it in all directions are also more deep-cut and 
energetic than in the flat regions we had left behind. 

In the middle of the valley that goes to the lake, there is a broad watercourse 
with a 2 m. high erosion terrace at the left or eastern side, along which a _ little 
brook, which is mostly frozen, is flowing. At the right or western terrace there is 
a brook from springs. In its center, the bed is comparatively most elevated, and 
the erosion, which in summer may be active, goes on along the side terraces. 

On the other side of the valley that goes to the lake, we again ascended and 
moved up in the valley of a tributary which had cut its bed 8 m. deep. The rock 
was here greenish grey sandstone. The valley receives tributaries from both sides, 
and all of them, although insignificant, contain water or ice. The region is high- 
alpine. There is some grass, some yak-grass and moss, small pools of water be- 
tween tussocks of grass, and a good deal of gravel. This kind of ground is very 
tiring, especially as it rises slowly to a flat pass with some snow on its top and icc- 
sheets at its base. The whole region must be a quagmire in summer, very difficult 
of access. Now everything was frozen. A little farther on, Camp NZ/I° was pitched 
at an elevation of 5,346 m., in a trough, surrounded by mountains on all sides. The 
watercourses from them gathered in a brook which seemed to be directed to the 
south and probably then turned S. W. to the lake. The region was very inhospitable, 
so much the more so as a heavy snowfall began at 7 o'clock p.m. hiding the poor 
grazing still to be found at this great height. 

Pan. 56, Tab. 9 from Camp XZL/1" shows us, from the N,N. E. to south the 
dark continuous range stretching N. N. k.—S.S. W., which we had had in sight for 
two or three days. On the panorama it does not seem to be very high, but at 
these altitudes and for a dying caravan it is very hard. Straight to the east the 
saddle which we used is visible. The one N. 73° E., situated just to the left of it, 
was perhaps a little lower, but lay out of our course. 
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On October 20th we started for this pass, which proved to be the highest we 
had hitherto had to conquer on the plateau-land, being only 169 m. lower than the 
Chang-lung-yogma. Camp XL/I/ had an altitude of 5,346 m.; the pass was 5,611 m. 
high giving a rise of 265 m.in a distance of 4 km., or at the rate of 1:15, which 
indeed was very steep under the prevailing circumstances. Camp XLV had an ele- 
vation of 5,386 m, or 225 m. below the pass; the distance being 6.2 km., the rate 
of fall is as 1:28. 

Crossing several small erosion beds, we keep to the east over barren, gravelly 
ground, now everything covered with an unusually thick and uninterrupted shect of 
snow which, as a rule could have been 3 inches, but became thicker the nearer we 
approached the pass, Living rock was found only on the pass itself and consisted 
of greenish grey quartzitic sandstone. The view I had hoped to win from this height 
was hindered by a new snowfall, which was driving the fine dry snow in clouds 
around the mountain crests. Only occasionally I got the impression of a plain being 
situated from N. 35° E. to N. 60° E. and being of a yellow colour. It seemed to be 
rather distant and obviously S. E. of the mountain system we were now crossing. 
Straight to the east is a high part of our range which conceals everything in that 
direction. To the S. 70° E. one only suspects through the clouds the existence of 
two small ranges, and beyond them the ground seemed to be level. One of my 
men, whom I had sent up to this pass the previous afternoon, had reported that 
the ground to the S. 50° E. seemed to be a comfortable plain so far as he could 
see, and such also proved to be the case. To the S. 76° E. at a very great distance, 
he had seen a considerable group with eternal snow, and to the N. 60° E., another 
snowy mount not less high. Unfortunately these mountains were now completely 
hidden. On the pass a west wind was blowing and the temperature was —10.1°, 
due to the great height of 5,611 m. The valley down from the pass follows a 
winding course, generally to the N. E. Just a little below the pass there was a low 
threshold to the right, which may possibly have presented a more comfortable way 
down to the flat land to the S. E. The valley is rather narrow between rounded 
hills. Living rock is rare; at one place it consisted of a green schistose rock in so 
advanced a state of weathering that Professor Hennig has not been able to give its 
petrographic description. Lower down, the rock was dark, hard schist. The bottom 
of the valley is filled with gravel and is completely barren. In its bed there is ice 
everywhere. The snow was deeper on this side of the pass. From the right or 
south a tributary valley enters and the pass valley continues to the N.N. W. We 
leave it to our left and go eastwards over flat, soft, barren hills to a place where 
Camp NLV was pitched and where nothing except snow was to be had, not even 
the ordinary yapkak plants. The snow covered everything, and dung was difficult 
to find. Two yaks appeared at this desolate place. Two men were sent eastwards 
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to reconnoitre, as the single way of saving the rest of the caravan was to get out 
of this labyrinth of barren mountains. 

On October 21st. we went 7.2 km. ES. EL. Camp VLV was at 5,386 m,, 
Camp XLVJ at 5,390 m., or nearly at the same level. Between the two is the se- 
cond pass of this system, being 5,491 m. high. The rise to this pass is, therefore, 
105 m. in 4.7 km. or as 1:45, and the descent 101 m.in 2.5 km. or as 1:25. The 
route goes up and down over flat hills and through gravelly furrows, which nearly 
everywhere contain ice-sheets as springs are very numerous. On the little pass it 
snowed again and very little was to be seen of the landscape around. Hitherto snow 
had been comparatively rare, but as soon as we came up into these high mountains, 
it snowed day and night, though never in great quantities. The snow did not seem 
to have any tendency to accumulate into great masses, for it evaporates very quickly 
during sunny days. Sunshine and precipitation are generally changing many times 
in the course of one and the same day, as was the case on October 21st. So much 
could always be made out from this pass, that a mountain rose in front of us to 
the east. 

Below the pass the hard rock was augit-hornblende-diorite-porphyrite. In the 
valley going down to Camp NLVI, there was more snow than hitherto. 

The next day’s march, on October 22nd, wag 11.1 km. to the S. E. Camp VLVI 
was at an elevation of 5,390 m. Camp XLV// at 5,223 m. In the middle there was 
another pass 5,501: m. high. We had 5.5 km. to ascend 111 m. or aS 1:50; the 
descent was 278 m. in a distance of 5.6 km. or as 1:20. From Camp XLV the 
route ascends flat, soft hills and crosses the erosion furrows between them. The whole 
land is snow-covered. There is no grass. Following a valley to the S, S. E., we reach 
the pass with an elevation of 5,501 m. Pan. 58, Tab. 9 shows the view over the 
hilly land to the N. E., east and S.E. To the S. 63° E. a part of the plain is visible; 
its colour is yellow and there is no grass. To the S.S.E,, south, S.S. W. the hills 
are completely covered with snow. To the N. E. one sees the continuation of the 
range we are crossing, and it seems that the whole system continues in that direction, 
probably turning more and more E. N. E. and east. The range containing our pass 
is sending ramifications and flat hills down to the plain. Ata greater distance noth- 
ing could be seen, as the horizon was concealed in dark clouds and snow-storms. 
Near the pass the rock was dark grey schistose clastophyric quartzite. [rom the 
pass we go down the snowy slopes, crossing some ravines and watercourses and 
finally reach a slope with yapkak, moss and grass amongst sharp-edged gravel. Thence 
we go down to the principal watercourse of this part of the range. It flows, though 
now dry, to the east across the plain and turns more and more south to the next 
lake. Crossing this bed and marching along the base of the hills to our right, we 
finally reach Camp XLV/J, where we at last had left the extremely difficult mountain 
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system behind. This last day’s march had cost the life of one fifth of the caravan, 
and the condition of all the surviving animals had by no means been improved by 
the hardships. In such cases as this it would always be better thoroughly to re- 
connoitre the region to make sure whether it is practicable for the caravan. After 
such hardships as these, one has only one thing to do to save the rest of the cara- 
van and avoiding a catastrophe, and that is to find a place with good grass and 
water and give the animals a few days’ rest. 

So on October 24th we only covered 5.9 km. to the E. S. E. and S. E. to 
Camp NLVITI where the height was 5,153 m., or 70 m. below Camp NLV//, giving 
a rate of descent as 1:84. Our route follows the base of the hills to our right or 
S. W., where innumerable small, dry watercourses are crossed, all very shallow and 
some containing ice. To our left is the plain, partly covered with sand and gravel, 
partly with grass. To the east and N. E. it is bounded by low hills. To the north is 
a snow-covered range of moderate size, being cither the continuation of, or a rami- 
fication from, the range we had just crossed. At Camp XLVI// the grass was very 
good, and there was a large amount of wild yak’s dung. A spring gave good 
water which formed extensive ice-shects. The soil consisted of sand and gravel. A 
short distance south of the camp is a salt lake which seemed to be oblong from 
N. N. E. to S. S. W., though, as a rule, it is difficult to determine the contours of the 
lakes from a distance. It was surrounded by a ring of white salt crystallisations, 
and was frozen hard. The whole day a S. W. storin was blowing which did not 
cease until dark. 

From Camp NLVI/I Pan. 59, Tab. 10, was drawn from north over east to 
south, the rest of the horizon being hidden by the hills at the base of which we 
camped. It shows all the hills visible in that direction, the greatest part of the lake, 
except its western shore, and to S, 57° E. it shows the low region we were going 
to cross the next day. 

At about 1 km. S. 16° W. from the camp we found some curious ruins of three 
small houses. They had been built at perhaps 30 or 40 m. above the lake on the 
slope of the hills. Properly it was only square ground walls, which perhaps rather 
had served as a foundation for small black tents, for the walls were only 1 foot 
above the sandy ground around it. By digging we found that the walls continued 
about 1 foot under the sand, which had partly buried them. Grass was growing 
on the top of this sand, and the ruins may be very old. The walls consisted of 
flat stones of reddish quartzitic sandstone which was common in the neighbourhood. 
The two best preserved walls were built quite near cach other and faced to the 
S. 80° E. The sides of the bigger were 4.0x 3.1 m., and of the smaller, 2.22.2. At 
the west side of the former there was a littlke appendix about 1 m. square. The 
third square was either obliterated or had never been completed. Quite close 
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there seemed to be ruins of five other houses, though doubtful, as the stones were 
in great disorder. No tools or utensils of any kind could be found, and none of 
the slabs with the usual formula om manzt padme hum had been hewn. The walls 
may be very old and they may remain as they now are for many centuries. 

So far as my observations go, this place is situated at 84° 24' East long. and 
34° 43’ North lat. But it is very difficult to tell what object these old houses have 
served. If the walls have only served as a solid frame or foundation for very small 
tents, these tents cannot possibly have been inhabited by simple nomads or hunters, for 
they never take so much pains at a place where they are staying only for a few months, 
not even if they return to the same spot every year. On the contrary, their camps 
have always a very temporary character. On the other hand it is very unlikely 
that the walls we found should have been the foundations for stone houses, which 
now have disappeared. Nobody would have had any interest in pulling down 
abandoned houses. 

Even as late as in 1792, an old road was reported to exist, which diagonally 
crossed the whole of Tibet from N. W. to S.E. It is entered on the Ta-ch'ing map 
as published by Dutreuil de Rhins, who calls it »Route de Khotan a Lhassa». We 
find it, for instance, on the map of Tibet in Stieler’s Hand-Atlas for 1875, where 
One point on it comes so near to my Camp NLVII/ as: 84° 24' East long. and 
34° 49’ North lat. The road begins from A’o¢anx and proceeds to Poli, crosses the 
Kwen-lan System, and continues over a series of named places, nearly all of them 
unknown to us, as /éets¢ (Llcht), Aritau-tun, Atan-gol, Suget, Imam-Alhitla, Saré, 
after which it follows the northern shore of Chargat-tso to Nakdsong and finally 
proceeds to the western shore of Zeugrd-nor. Still on Stieler’s map of 1901, this 
road is to be found, though the point that should be identical with my Camp NL V///, 
now is placed at 35° North lat. between Szge¢ and Jivam-mula. The latter place is 
represented as being surrounded by six small lakes. In the edition of 1904 of the 
same map, the old road has definitely disappeared. However, this road is, no doubt, 
the same one by which the famous general of Tsevang Rabtan, Tsering-dondob, 
marched in 1717 from Ahoéan across the Kwen-lun and the whole Tibetan plateau- 
land down to Zengrz-nor.' 

Now it docs not seem unlikely at all, that the ruins of Camp N/VI// were 
a kind of halting-place or station on this extraordinary and impossible military high- 
way. If this be true, this road must necessarily have followed the eastern part of the 
great latitudinal valley I have described, but probably not farther than the lake of 
Camp NXX/// or the region thercabout, from where it must have been in some 
comparatively practicable communication with Polu, Kertya and Khotan. The country 
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here is too little known to allow us a guess regarding this road. But it is not im- 
possible that the mountainous country north or N. N. E. of the lake of Camp NX N//I, 
may be easier than the region farther west, where the high Awen-/un Mountains 
have been explored by Stein. Regarding the S. E. continuation of the old road from 
Camp XLVIII onwards, we will see that I was fortunate enough to find a com- 
paratively comfortable passage, where high mountains and difficult passes could be 
avoided. And, after all, there may, of course, exist other passages east of my route 
which are still easier. Under such conditions the ruins we found may have been a 
resting place and a head camp to which provisions were brought in advance and stored 
until the final dash of the invasion group was undertaken and which was freshly 
equipped at the relay station in question. By other means this adventurous and 
audacious expedition could hardly have been successful. Other stations of the same 
kind, perhaps larger and more elaborated, may also have been placed along the 
road of the army of invasion. Perhaps in the future when the country is better known, 
this problem will be solved. 

On Octobcr 28th we marched 19.8 km. S. E. to Camp XLIX, where the ab- 
solute height was 5,205 m. or 52 m. above Camp XLV///, thus having a rise of 
1:381, or practically level ground. From Camp XLV J/// the ground falls extremely 
slowly to the lake which, so far as can be judged from the whole formation of its 
basin, must be very shallow. We cross the very flat and broad watercourse from 
the north, and reach the shore, consisting of fine gravel and sand here and _ there 
interrupted with small elevated patches of grass, At several meters’ distance from 
the edge of the water, there is a belt of black, rotten lake weeds, indicating that the 
salinity of the water is not so great that it kills vegetation. Quite fresh shore-lines 
proved that the lake grows bigger in summer when a certain amount of water from 
the melting snow comes down. Now everything was frozen and dead and hard as 
stone. To the south the lake was bounded by low hills. To the east the plain 
rose very slowly towards the base of the mountain ridge where our route was passing. 

The latitudinal valley we are following is extraordinary in so far that it runs 
from N. W. to S. E., proving that there exist very conspicuous exceptions from the 
rule that the valleys and ranges in this part of Tibet stretch from W. S. W. to 
E.N. E. With low hills to our left and the lake for a while to our right, we 
continue S, E. over flat ground, very rich in yapkak and grass and millions of rab- 
bits’ holes. One herd of antelopes had 60 individuals. Dung of wild yak is abun- 
dant. One eagle was seen. It should be noted that wolves, though not numerous, 
live nearly everywhere where we had passed. Not a drop of water, nor any ice 
was seen during the march. But a large number of small watercourses from the 
eastern hills, directed W.S. W. to the lake, were crossed. They were very shallow, 
and appeared only as narrow barren ribbons in the grass steppe. Only one of them, 
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coming from a comparatively open valley among the hills, was rather large and 
perhaps took its rise from the N. E. continuation of the mountain system we had 
crossed. Nearly all the snow had disappeared and only in protected ravines, small 
patches, driven thither by the wind, still kept their ground. The storm, which came 
from the S. W., made mapping and taking bearings extremely difficult. The 
great transporting power of the wind could again be studied. Yellow and grey 
clouds of wind-driven dust were constantly sweeping over the ice of the lake, which 
itself had a yellowish colour. From the steppe east of the lake also, heaps of dust 
and sand were removed by this penetrating wind, and sometimes the whole land- 
scape vanished in dust-clouds. The ground seemed to be quite level, though we had 
reason to expect a very flat, hardly noticeable threshold between the basin of the 
lake and the area of the next basin. To the S. E. our scouts had found the country 
open and flat for a long way. 

At Camp XLIX everything was to be had except water. Snow had, therefore, 
to be melted, both for the men and the animals. A comparatively large watercourse 
here crossed the plain in the direction of the lake. Near the camp were found two 
fireplaces with three stones that had been used as a tripod to support cooking-pots. 
The soot that once had blackened them had now completely disappeared and there 
was no sign of ashes left. They, therefore, seemed to be old. At another place an 
iron ladle of hemispherical form, was found. My Ladaki hunters assured me that it 
was of the kind which is used in casting lead bullets. It had been exposed to the 
weather a long time for it had two or three rust holes. Already here at 34° 33’ 
North lat., we thus came across signs of men, probably hunters, unless these remains 
were connected in some way or other with the ruins N. W. of the lake. 

On October 29th the march goes S. E. for 11.2 km. to Camp L, where the 
height is 5,125 m. or 80m. below the previous camp, giving a fall of 1:140. We 
crossed the great valley diagonally in the direction of a black promontory on the 
western side, which had been in sight ever since Camp NLI///. Yhe floor of 
the valley seemed to be perfectly flat and there was no possibility of tellmg where 
the water-parting threshold separating the basins of the two lakes, was situated, There 
were some watercourses in different directions, but not until we had proceeded some 
kilometers from the camp, did they seem to turn eastward and to join the principal 
watercourse that was destined for the next lake. The flat threshold, however, seems 
to be situated rather near Camp NZX. The black mountain bordering the valley 
to the west, consists of ridges and peaks, perfectly black, but also of some more 
rounded hills with grass. The living rock was chlorite-glaucophan-albite schist, as 
determined by Professor Hennig. Several small erosion furrows come down from 
these mountains, but also two or three fairly deep-cut ones. At the base of the 
black promontory could be seen the traces of a path which probably used to be 
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taken by wild yaks. The dung of these animals was very abundant everywhere; it 
was perfectly dry, and probably dated from the spring when water is to be had in 
the region. The skull of a yak found here, had belonged to an animal killed by 
man, as could easily be seen, Yapkak is very common. There was not a patch 
of snow left from the last snowfall. 

Turning around the black promontory, we get an excellent view of the S. E. 
continuation of the valley and of the next round salt lake occupying the lowest part 
of a very flat basin. Nearly the whole area of its surface was frozen, and only in 
the middle there still was open water. Now not a drop of water reached the lake, 
but next spring, or early summer, when the snows were melting all around and 
the springs opened, it would again be fed. It was, anyhow, in an advanced state 
of desiccation, and belonged to the category of lakes which soon will disappear. 
In the S.E., at a considerable distance, the lake basin seemed to be closed by low 
hills, beyond which mountains without snow were rising. To the east, irregular 
ridges were seen. At about N. 52° E., two high peaks were seen at a very great distance, 
belonging to a range of considerable dimensions. This range may be the one 
observed by Wellby to the south of his route. Between us and that range, there 
was, of course, a mass of moderate ranges, the situation and stretching of which could 
not be made out. 

Panorama 604 and 608, Tab. 10, is taken from a point at 3 km. N. N. W. 
from Camp L. At the beginning of that panorama a glimpse of the last-mentioned 
range is seen. At N. 89° E. a more prominent double peak is seen rising above 
the nearest hills. To the E.S.E. the country is comparatively flat. The lake is 
still hidden behind small protuberances at the base of the western mountains, of 
which the nearest parts are visible to the south, S. W., west and N. 58° W. The 
hills to the N. 22° W. and north are situated on the eastern side of the great valley. 

Camp I was placed in a shallow depression near the foot of the western 
mountains. In its upper part there was a completely frozen spring, and we had 
nothing else to do but to melt ice for the caravan, which takes many hours. Not 
far from the camp there were fireplaces found at two points and another head of a 
killed yak. 

On October 30th our march was 7.1 km. to the S.S.E. Camp Li has a 
height of 5,040 m. or 85 m. below Camp ZL; thus having a rate of the fall as 1:84. 
Both on the 29th and 30th, the S. W. wind was very strong. The landscape 
remained monotonous. To our left we had an extensive steppe with grass and very 
flat undulating ground where, nearer the eastern side, the principal watercourse of 
the valley went S. E. to the lake. To our right we had the hills, at the base of 
which we now followed a real well-worn path, though it could not be said whether 
it had been trodden by wild animals or men. Small side valleys opened to the 
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plain. One of them was considerable and was, at the southern side of its mouth, 
bounded by a red ridge. The rock was fine-grained greenish chlorit-glaucophan- 
albite schist. Beyond this place we continued south amongst red, soft, sandy hills covered 
with grass. On the right side of a deep-cut valley, Camp L/ was pitched amongst 
flat hills, The region was now visited by wild yaks. A little panorama, 61, Tab. 10, 
was drawn from N.E. to S. EE. as the rest was hidden by hills in the immediate 
vicinity. The grass was good on the soft, sandy ground; fuel is plentiful, and running 
water was to be had from the last-mentioned valley. At three points near the lake, 
fireplaces were found, which my men supposed to be only two months old, as a 
part of the ashes was still left. A yak that was killed here had two Tibetan bullets 
in its body. Horns of tame Tibetan sheep were seen at one place. We were 
moving in a region which, at a less cold season, is visited by native hunters. In 
the night of Movember 2d we had a temperature of —29° at this camp, where we 
remained four days for a rest. 

To Camp LIT we had, November jd, 18.5 km. to the S, E. along the western 
margin of the basin. Camp L// had a height of 5,019 m. 21 m. below Camp L/. 
On the way between the two, we once crossed a tributary valley of 4,986 m. height, 
indicating that the lake must be some meters below that altitude, and a little pro- 
tuberance with a height of 5,082 m. We were in a season of continual S. W. and 
W. S. W. wind, or rather storm, which more than anything else contributed to kill 
our animals and to weaken all the men, even the hardy Ladakis. [very morning 
I got new proofs of the transporting power of this wind, for my bed and every- 
thing inside my tent was covered with a layer of yellow dust that partly enters 
through the meshes of the tent-cloth itself. Until noon the sky was absolutely clear 
and blue in the zenith, but along the ground impenetrable clouds of dust and sand 
were sweeping, giving everything a grey or yellow appearance and hiding the 
view. In the afternoon the sky became covered with dark, compact clouds. The 
caravan, both animals and men, has a ghastly appearance, as they are perfectly 
covered with dust. 

On undulating, soft ground covered with grass, we follow the base of the hills and 
cross an erosion furrow from the south, From there the ground is slowly rising to 
a little threshold between the hills we have to our right, and a little detached ridge. 
On its other side we again go down, crossing several small watercourses, all dry 
and without ice. We are approaching the lake which seems to be oblong from 
N. W. to S.E. At its northern shore there was a belt of open water. Some of 
my men who had been there, insisted that the water was fresh, which would indeed 
be surprising. The fact that the lake was partly open scemed to indicate salinity, 
though of course the constant S. W. wind also may delay the freezing of even a 
fresh-water lake. 


86 CROSSING THE KOKO-SHILI RANGES. 


After a second threshold, we go around the western mountains, The living 
rock is reddish, brown limestone-breccia. The slopes below the hills are soft undu- 
lating ground of sand and gravel and grass. The lake is now left behind; at its 
southern shore there are clearly visible concentric desiccation lines. Camp LIJ/ was 
pitched in a comparatively large transverse valley; in its erosion bed there was a 
Spring with open running water and extensive ice-sheets. A short panorama from 
this camp, 63, Tab. 10, shows the mountains on the eastern side of the great lati- 
tudinal valley. 

The next day's march, Movember gth, goes S.S.E. for 13 km. The ground 
first rises from 5,019 m. to 5,082 m., and then again sinks to 5,046 m. These figures, 
however, do not give a profile of the basin and the threshold between it and the next, 
as we marched between hills where the relief of the ground appeared to be most 
favourable. 

Just east of Camp L// a sharp ridge was standing, nearly meridional. Leaving 
it to our left we ascended a little flat threshold, covered all over with grass and 
much yak dung. Beyond it we came down in another little valley where the solid 
rock was gypsum, dark hard calcareous schist or argilaceous limestone and red 
conglomerate. During the whole remainder of the march we wandered up and down 
among very flat hills, crossing several dry watercourses, which probably all by some 
round-about ways, flowed to the last lake. The ground consisted, as usual, of red 
sand and dust and some fine gravel, the débris from nearly destroyed and denudated 
mountains, of which we only saw the strongly levelled ruins all around. A larger 
watercourse was crossed, and then the undulating ground and the small hills continued 
until we reached the camp near a bed with ice-sheets. During the day we had 
passed old fireplaces four times. In a side valley one of our men had seen a wall 
built of stone and yak horns; at the side of it was a bit of a rope which obviously 
had been used for leading tame yaks. Wild yaks and kyangs were seen in the 
region and their dung was very abundant. We had crossed quite a net-work of 
paths, obviously trodden by wild yaks, some of them worn down even to 1 dm. On 
a cliff was an eagle's nest constructed of antclope-horns. 


CHAPTER VIL 
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On Novembcr sth our route goes 12.7 km. S.S. E. and S. E., rising from 
5,046 m. to 5,158 m. and, before reaching Camp L/V, crossing a little threshold 
which looked as insignificant as many others, but later on proved to be the water- 
parting between two lake basins. The march may thus be divided into three sections: 
first, rising ground in and along the watercourse of a valley, then undulating ground 
at fairly nearly the same height and with a large number of dry watercourses going 
N. N. E., and finally, a short distance downhill in valleys. 

At Camp LI/I the rock was conglomerate, after which no solid rock was seen. 
The ascent of the little valley in which this camp was pitched was very gradual. It 
contains a ribbon of ice stretching at least for an hour up, but there is not a drop 
of water the whole day, and no snow. In this valley there was a Tibetan fireplace 
which seemed to be only one or two months old, as coal and ashes were still left. 
The visitors had obviously been hunters, as the skeletons of three yaks were found 
quite near. The paths of wild yaks were extremely common and now easy to 
recognize as they turn in quite unnecessary bends and windings around the sides 
of the hills. The landscape is rather accentuated; it is a labyrinth of flat, soft hills 
of red sand, with grass and yapkak, and with one or two, sometimes more, rabbits’ 
holes on every square meter. Between these hills the shallow erosion furrows go 
down to the N. N. E. 

In front of us to the S.S.E. and S.E, there is a black range of moderate 
size without any peaks, only cupola-shaped heights with a few patches of snow. 
From N. 30° W. over north and N.E. to S. 82° E., the country looked rather wild 
and mountainous, consisting of many ranges, ridges and peaks, the arrangements of 
which could not possibly be made out without penetrating this unknown country. Pan. 64, 
Tab. 10, gives an idea of it... Above and beyond the rest to the N. 15° E., N. 17°F. 
and N. 38° E., comparatively high peaks with eternal snow are rising. They belong 
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to a principal range of a red colour. The peaks to the N. 48° E., N. 55° E., and 
N. 60° E., probably belong to the same range. Between this range and us there 
are many other small ranges without snow, running, as it seems, chiefly N. W.—S. E. 
They are all red or violet in all possible tints, from light to dark red, and the 
beautiful colours give the same effect as the sun in the evening. To the N.N. E. 
is a depression surrounded by irregular ridges or ramifications. In this basin two 
white patches are visible. In the depression there is probably a little salt lake, 
though not visible from our route. At any rate all the watercourses we crossed 
during the middle section of the day’s march meandered in the direction of that 
little basin which seemed to be smaller than others we had crossed. The landscape 
to the N. E. from the point where the panorama was taken, was one of unusual 
beauty and silent, solemn majesty. 

To our right or at the west side of the basin, we had low hills the whole 
day which, however, at seasons seemed to attract a good deal of rain, to judge from 
a few rather deep-cut erosion beds. One of these came from a flat threshold from 
the S. E. side of which the ground slowly sloped down to a little valley, which soon 
became narrow as a gorge; this emerged nearly immediately in another with a gravelly 
bed and fairly deep erosion furrows. Here again was a Tibetan fireplace. It is 
directed to the E. S. E. and, after a few minutes, joins a somewhat larger water- 
course than the two previous ones, bounded by very steep red hills of sand and 
fine gravel, covered with sparse grass. Here Camp L/V was pitched just above 
a spring of running water in the bed. The valley came from the S. W. but gra- 
dually turned more and more to the east. 

The most interesting feature of this spot was the many human traces we 
found there. There was a fireplace, and three tent-places visible from the boulders 
arranged in squares, which had served as a protection for the tents. A fourth square 
of stones was so far unlike the others that the ground inside of it was dug out 1 m. 
below the exterior ground; it had two narrow entrances and had obviously been 
covered by a tent. A fifth square was like the first-mentioned. Here a pair of 
discarded Tibetan boots was found. Higher up the valley my men found another 
place with some 15 stone squares. The place had been visited by gold-diggers last 
summer, as could be seen from the freshly opened sand mounds in and along the bed. 
Down the valley a regular human path was running. The region was called Lashung 
as we were told later on. The chief difference between the constructions found here, 
and those of Camp X/LV///, consisted in the fact that the latter certainly were of older 
date and that they, as far as we could see, had nothing to do with gold-digging. 

On Novenber 6th our route goes 10.3 km. in a general S. E. direction, though 
at the same time describing nearly half a circle with its convexity to the N, E. 


Camp LV is 147 m. below Camp LIV, giving a fall of 1:70. 
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The S. W. wind was continuing with annihilating force and finely divided solid 
material was again swept towards the N. FE. Itvery day this continuous transport 
could be observed and felt, — even the food was mixed with dust and fine sand. 
In the denudation and levelling of the Tibetan plateau-land, the wind is a factor of 
enormous importance. All the fine material is swept away and will at some other 
place serve for filling up basins. During these storms of the late autumn the sky, 
however, remained clear and blue as turquoise, and the sunshine was so sharp that 
even the Ladakis had to protect their eyes. The country appeared in red and yellow 
tints. Grass and yapkak plants were growing nearly everywhere, only the erosion 
furrows and the plain near the next lake, were barren. 

To follow the valley of Camp LIV proved to be impossible. Our scouts 
reported that it rose to the south and led to mountainous regions impracticable for 
our weak animals. We, therefore, went down to the E.S.E,, following the beaten 
road at the right slopes of our valley, in the bed of which there was ice at several 
places. The road gocs into all side valleys and out around projecting slopes, and 
its height above the bed of the valley increases gradually. The red slopes at the 
left side are very steep; on the right side, more moderate. In the mouth of our 
little tributary from the right there was a round stone wall, a fireplace and the skeleton 
of a yak. In another valley there were again sand mounds of gold-diggers. They 
were seen at several places along the principal valley. 

Our direction turns gradually to the S.E. and S.S.E. At the same time 
our route diverges more and more from the main valley which is becoming more 
open and finally opens out in the plain, where its watercourse turns S. I. and 
S.S.E. to the next lake. Our road goes up and down over tiring hill slopes with 
moderate heights at our right, consisting of nothing but detritus, red sand and gravel. 
These hills by and by become more steep, and often appear in curious formations 
of shelves and terraces. Finally, they become nearly perpendicular walls of red fine- 
grained calcareous sandstone together with conglomerate. The sandstone mountains 
are here pierced by a series of rather deep and fatiguing valleys opening to the 
plain and directed to the lake which now is partly visible. One of these valleys 
was easily 50 m. deep, and to reach its bottom, one had to follow the zigzags of 
the steep, native road. This valley comes from a considerable part of the red mountain 
group and from S. 65° W. It is bounded by steep, partly perpendicular walls of 
sandstone and conglomerate containing layers of rock salt. Lower down in the 
gorge solid rock is not visible. At the point where the road crosses the valley and 
just below an extensive ice-sheet, several springs come up, the warmest of them having 
a temperature of + 4.0%. Some were salt, but most of them were quite fresh. They 
join to form a little brook which on account of the high temperature of the water 


keeps running some distance down the gorge which here is bounded by steep banks 
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of pebbles and shingle and detritus material, but soon afterwards opens out into the 
plain. The floor uf the valley was red from the sandstone gravel and white from 
salt crystallisations. In the upper reaches of this valley there were numerous yaks 
and antelopes. Of the latter, herds were also seen on the plain north of the lake. 
Having climbed up again on the southern side of the valley, we camped at the foot 
of a red mountain, where again a square wall was seen with a fireplace protected 
with a roof of stones. In front of us to the south was seen a cairn, lamga teur 
as the Ladakis say, showing where the road passes. Pan. 62, Tab. 10, shows the 
view from this camp. The rest of the horizon was hidden by the hills behind us. 

On November 7th we continued the march around the castern side of the 
great, red sandstone group for 11.3 km., generally to the S.S. W. In the course of 
this march the absolute height remains about the same, Camp ZV being at 5,011 m. 
and Canwp LV at 5,016 m. The minima of the nights were some degrees higher 
than before, ¢. g. the night to the 7th of November — 19.4°, and the S. W. wind 
was not quite so strong. 

From the camp our road goes steeply up to a hill from which the lake is 
again visible and proves to be small and round. Then we march up and down on 
very uncomfortable ground consisting of nothing but sharp-edged gravel forming 
mighty screes down to the western shore of the lake. No vegetation gets time to 
grow up in the gravel which constantly increases after every new fall and sliding 
of the destroyed rocks from above. The rocks rise in steep, sometimes perpendicular 
walls immediately to the right of our road, and are pierced by a series of deep-cut, 
narrow, wild gorges. From these issue narrow beds with their floors full of gravel 
and blocks. We have, therefore, to cross a series of screes with erosion valleys 
between. The rocks here consist of grey schistose clastophyric quartzite, and white 
quartz included in greyish green schist. Through the opening of one particularly 
large valley, considerable mountain cupolas were seen to the west, probably the 
highest part of the group. From this valley a brook went to the lake, among extensive 
ice-sheets, We are at an average height of about 50 m. above Lashung-tso, as 
we later on were told was the name of this lake, the western shore of which we 
slowly approached. Harcs were numerous. On the nearly perpendicular cliffs above 
us two flocks of Ovzs ammon of 9 and 5§ individuals resp. were seen. 

Farther on we had to cross an erosion furrow easily 100 m. broad and filled 
with boulders, sharp-edged blocks and gravel without any kind of cement of finer 
material between. Hills and slopes of black gravel fall down to the very shore of 
the lake. When we are nearest the lake there is a semi-circular stone wall with its 
convexity to the south, At Camp LV a similar construction was convex to the 
north, which seems to indicate that the mountain group acts as a wind-parting. The 
lake proved to be salt, though it was completely frozen over. Its colour was white 
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from porous ice, light green where the ice was solid, and violet and red near the 
shore from the colour of blocks and gravel on its bottom. IT'resh water springs 
come forth at the shore. The lake seems to be shallow. 

Beyond a projecting rock the view becomes more open to the south, where 
the mountain range, which we had to cross the next day, is rising. [rom here a 
panorama was sketched, showing the basin of Lashung-/so from N. E. to S. S. E 
(Pan. 65, Tab. 10). Between the eastern mountains and the lake there seems to be 
a belt of flat level ground which becomes broader to the S. W. of the lake. Finally 
we go down from the gravelly slopes, the ground becomes more flat and the gravel 
more sparse, the lake is left behind and the distance to the western mountains in- 
creases. The erosion beds become broader and more shallow. The ground again 
slowly rises in the direction of the southern range. To the east this is bordered 
by rather low hills, red as is nearly everything in this region. They are rounded 
and chiefly consist of loose material, out of which, here and there, a little peak of 
solid rock rises; one of these had, from a distance, exactly the appearance of a 
gompa. Near the eastern shore of the lake a herd of some 50 yaks was seen. A 
flock of 20 antelopes crossed our route in the direction of the lake. We keep to 
the S, W. The ground is hard and comfortable, there is grass as usual. Camp LI7/ 
was pitched at the bank of a watercourse containing ice and a little brook. Just 
west of this camp yaks were grazing. We had obviously reached a region where 
these animals pass the winter. We had also reached the parts of Tibet where mar- 
mots are living; four of their holes had been seen on this day and two on the 
day before. 

Pan. 66, Tab. 10, gives a very good idea of the lake basin of Lashung-tso 
and the mountains surrounding it on all sides, except the southern, The whole 
group to the west of the lake is readily visible with its steep slope down to the 
lake. To the east there is a system of more moderate hills. 

On November Sth we proceeded 13 km. S.S.E. and S.E,, crossing the southern 
range in a flat pass of 5,161 m. height. The rise is, therefore, 145 m. in a distance 
of 8.5 km., giving a rate of 1:59. On the southern side we have 4.5 km. to Camp LI’// 
with an altitude of 4,994 m., or a fall of 167 m., which is as 1:27. 

We have lost sight of the ‘Tibetan road and ascend on hills and slopes and cross two 
dry watercourses bound to Lashung-tso; here the rock was grey limestone with veins of 
calcspar. In several small valleys there are ice-sheets; grass is abundant and so is 
yak dung. Approaching the pass in its valley we have a comparatively bulky mount 
to our right, from which watercourses go down both to the north and the south of 
the pass. A fireplace was seen in the valley. The pass is flat and casy. A new 
landscape opens up from it and the region we have just crossed becomes hidden. 
In front of us to the south there isa mountain range of moderate size and beyond 
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it, a snow mass. To the S. 42° E. (Pan. 684 and 688, Tab. 11) is a cupola-shaped 
peak with some snow. As a rule snow groups had proved to be very rare in this 
part of Tibet, and those existing are small and cannot be compared with those in 
eastern Tibet. S. 33° W. some fairly high peaks are raising their heads. To the 
S. 65° W. there is a mount belonging to the range on which we are standing. To the 
N. W., N. N. W. and north is the mountain group west of Lashung-/so the same as 
the one on Pan. 66, Tab. 10, though from a somewhat changed perspective. Between 
our range and the southern mountains, there is a broad latitudinal valley, the floor of 
which is undulating and even a little hilly. To the south from the pass, two small 
depressions, perhaps containing some water, seem to Occupy a part of the valley, 
and to the S. E. there is a lake, called Awug-¢saka, as we heard later on. A view 
from such a point as this is very instructive; one gets one’s bearings and can make 
out in what direction one has to proceed. Now to the S. W. and south the moun- 
tains were too high, only to the S. E. did we have comfortable ground. 

Going down between hills of red weathered limestone, we had soft ground as 
hitherto, as red as burnt bricks and with good yellow grass. The floor of the whole 
latitudinal valley showed itself in the same tints. Everywhere the tracks of kyangs 
were seen and a good many of wild yaks; a few of the latter animals were grazing 
in a side valley. The kyangs had been rare so far. Now they appeared in six 
different herds in the extensive valley. We know too little of high Tibet to be able to 
draw maps of the occurrence of the big game and its wanderings with the seasons, 
On a journey like this one gets, however, a very strong impression of the fact that 
in some regions there is no kind of big game at all, in others the yak is common, 
in others the kyang or both. The Ovzs ammon may be met with only in rocky, 
steep, rugged mountains like those west of Lashung-tso. The marmot also suddenly 
made its appearance on our road, and there were no rabbits in the vicinity of the 
marmots’ holes. Hares again became common around Las/zxng-¢so after having been 
missing for many days. Only wolves lived everywhere, though never in large numbers. 
Only occasionally a fox could be seen. Bears seemed not to exist in these parts, 
at least we did not see a single one. 

On the southern slopes of the range along which we now descended, the grass 
was so abundant that the tracks of the kyangs looked like red ribbons in it. It 
was softer than hitherto and even had a greenish tint. At Camp LV// there was 
a spring forming a round pool 15 m. in diameter and containing excellent fresh ice- 
covered water which, from the pool, continued in a little brook with extensive ice 
sheets. In its vicinity were Tibetan fireplaces and a little stone wall behind which 
hunters await the arrival of game at the pool. 

On November gth our route goes E. S. E. for 16.6 km. and falls 105 m. to 
Camp LVI// which is at an altitude of 4,889 m., the rate being as 1:158. We 


VoL. IV. 





TANG. 


CHANG- 


THE LA-SHUNG DISTRICT OF 


IN 


THE GOMO-TSAKA. 93 


had not been so low down as at Camp LV/// since Camp XNX//J or 26 days’ 
marches away. 

The part of the latitudinal valley where we were now marching, slopes very 
gradually to the S. S. W. The western part of the same valley falls to the east 
towards the little salt lake, A’ug-tsafa. Our route is crossed by many erosion 
furrows, some of which are filled from springs. Between them there are very flat 
undulations of red sand covered with grass, Antelopes and kyangs were seen, but 
only one yak. The day's march was very monotonous. At Camp LV///, there 
was a spring and several fireplaces, some of which seemed to be only 15 days old. 
Dung of tame sheep was seen at two or three places. 

To Camp LIX, on November roth, the distance was 14.5 km., and the ground 
ascended 103 m. or at a rate of 1:141. The height at this camp was 4,992 m. 

Strong S, W. wind as usual with clouds of dust and sand! The landscape is 
uninteresting and monotonous, soft undulated plateau-land with no considerable 
mountains in sight. Near Camp LV] we cross a few ice-sheets, from springs, 
directed to the W.S. W. to the lowest part of the depression where lake A’wzg- 
tsaka must be situated, though the lake itself was never in sight. It looked 
like a flat white depression, but later on we were told a lake existed there. A 
larger erosion bed with a white floor and ice passed from south of Camp LVIJ/ to 
this depression and received the above-mentioned ice-beds from the springs. Ascending 
amongst flat, soft, sandy hills we again got a fine view to the south where the 
dark little snow-covered peak appeared straight south; the same one that rose in the 
S. 42° E. as seen from the pass on November Sth, Pan. 684, Tab. 11. At three 
places, Tibetan hunters had had their cooking-pots boiling. To the east the country 
is rather level with only small ridges and not a single snow-covered mount. To the 
E, S. E. there now appears a lake, which, as we found later on, is called Gomo-tsaka, 
intensily blue in its center and with very flat white shores, thus being a salt lake. 
The watercourses we crossed are probably destined to this lake. To the S. E. the 
country seems to be level and easy. 

Leaving the hills, we had to cross a plain and directed our march towards 
the opening of a valley in the mountain range bordering the plain to the south. 
In the protection of a little spur, the camp was pitched near an open spring of 
fresh water. The name of this valley is Zaxgnak. Here was an ordinary camping 
place of Tibetans as could be seen from the several tripods for cooking pots around 
the spring. Pan. 67, Tab. 10, is taken from this camp, showing a contour of the 
hills to the north, N. E. and east and in this same direction, lake Goso-¢saka, as 
well as some of the mountains farther south. 

At a short distance up in this little valley the first Tibetan tent was found, 
inhabited by one woman and three children. Her two husbands had gone to Gertse. 
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The tent had been pitched here 17 days before. The family came from Gertse 
and had been 25 short days on the way. They had 5 yaks and about 20 sheep 
and used to stay at Laxguak for three months hunting yaks, kyangs and antelopes 
and living exclusively from their flesh and from tea. We had not seen a single 
human being in 79 days. In spite of our finding comparatively favourable ground nearly 
the whole way, we had lost 65 out of 94 ponies and mules, and less than a third 
were left. I made the observation that nothing was so dangerous for the animals 
as the strong S. W. wind. At Camp LIX, for instance, three of the best ponies 
died in spite of an unusually high minimum temperature of — 16.3°, but a regular 
storm had been blowing for some 40 hours. During these severe storms the animals 
do not eat, which contributes to their weakness. It is a long way across the Tibetan 
highlands! From one day to another the animals get weaker, and finally it comes 
to a point where their forces give way altogether. This moment is critical and it 
must be avoided until nomads are reached. It may, therefore, be a question of 
whether it would not be better to start two months earlier, though then another road 
must be taken as the Chang-chenmo cannot be crossed in summer. The treacherous 
soil which is like a quagmire when barren, is, as I have said before, a great hindrance 
in summer. But, on the other hand, the grass is soft and fresh and the animals may 
be kept in a better condition. I, therefore, believe that, taking everything into con- 
sideration, the summer and autumn is the best time for crossing the high plateau-land. 

Our march from Lungnak, Camp LIX, to Gono, Camp £X, accomplished 
on November rath, took us 16.3 km. S.E. The latter place being at 4,843 m,, 
was thus 149 m. below the first, and the descent was as 1:109, Or a very insigni- 
ficant gradient as usual. 

At Camp LIX the rock was green albite-amphibolite which continued some 
distance in the direction of our route. The watercourse of the Laxgnak valley had 
a considerable bed filled with gravel and ice. Lake Gomo-tsaka is left to the left 
at a distance of a few miles. It is situated in a very flat basin and is surrounded 
by plains. The hills north, N. E. and east of it are rather low. The peak covered 
with some snow and mentioned above, is now left to our right. A comparatively 
large valley or gorge seems to come from it and to go to the lake. The water- 
course of another valley from the range, the base of which we followed on soft 
undulated hilly ground, had, at its left side, an erosion terrace 4 or 5 m. high. 
Protected by it, two sheepfolds had been built of stone, and much sheep-dung was 
left in them. Higher up there was a place for gold-digging; its name was later on 
said to be Se/wng (or perhaps Serlung). We leave them, to cross two very tiring 
hill-slopes. One has to ride up to their tops and then down into deep valleys 
between them. They consist of fine dust covered with grass and their soil is pierced 
by millions of rabbits’ holes. The ponies are sinking in them at every three or four 
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paces; it is as if the whole ground were rotten. South of the second protuberance, 
Camp LX was pitched in a deep valley where the height was only 4,843 m., even 
lower than Chufa 61 marching days ago, and nearly the same height as J/oné 
Blane (4,810 m.). 

Some distance above our camp, there was a Tibetan camp, the two owners of 
which payed us a visit and gave some information. The names mentioned by the 
woman the day before proved to be correct. The mountain range to the east of 
our route for the last two days, was called 7sang-tsa-hang. They were from Gcrtse, 
a place to which they reckoned 15 or 16 days; from Gerése they reckoned 25 days 
to Gartok, and 22 days to Tok-jalung. These Tibetans had 5 yaks for sale, and 
some goats, the milk of which was an important part of their nourishment. Their 
principal livelihood is hunting. When they have camped at a new place, where the 
grass is good and sufficient for their yaks, sheep, goats and ponies, they are sure 
very soon to kill a wild yak and are then occupied for some days to prepare it, 
and have food for many days. If the game gets shy and leaves the place, they 
wander to another hunting ground — the country is big enough and the hunters 
are few, as we have seen. The wild yak’s dung is collected by the women and 
children, and a fire is always burning in the tent. The Tibetans sold us 5 yaks, 
4 sheep and 8 goats, some fat and milk, and thus saved us from a rather critical 
situation. 

The two Tibetans agreed to accompany us some days’ march, which was a 
good help both in finding the road and getting the correct geographical names. 
Before leaving Camp LV they gave us four names more in the vicinity v72., a small 
snowy peak to the N. 89° E., A/ayu-gangri, some not very high yellow hills to the 
N.E., Auge-janz, the plain east of the camp and south of the lake, Azge-kemar, 
and a red mountain north of the lake, Se-moma-sakche, not entered on my map. 
On the latter, Pl. 5, there is a 7sentsa-kang, which should rather be written Zsang- 
tsa-kang, which is the continuation of the range north of the lake as shown on PI. 4". 

On November 14th more than two thirds of the march take us S. E., the rest, 
S.W. The distance is 14 km., and the ground again rises 107 m. or to 4,950 m., 
which is the height of Camp LX/. The rate of the ascent is, therefore, aS 1:131. 
This day and the day before we had no wind worth mentioning; the minimum tem- 
perature had been —27.1°, proving that the temperature is independent of the wind. 

To our right we have a series of rounded hills from which several small and 
a few considerable watercourses come down, all filled with gravel and perfectly dry. 
In one of them, called Gomo-helung, the sand of its brook was auriferous and it used, 








* On Pl. 5 there is a red P indicating a panorama sketched at Camp LX, Gomo. This is, however, 
missing in the panoramic atlas. In a very few cases I have forgotten to indicate, on my original 
sketch, where the panorama was drawn. Such panoramas have, of course, been excluded. 
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as the other places before mentioned, to be visited by gold-diggers every summer. 
After seasons of comparatively large gain, the number of visitors used to increase. 
After years when the sand only yielded a small amount of gold grains, only a few 
diggers returned. Our road approaches the hills, and at the point where our direction 
becomes southerly, solid rock at last cropped out of the detritus and proved to be 
light grey quartzitic sandstone. No other living rock was passed the whole day. 
Turning around the base of the hills we finally direct our steps to the S. W., cross- 
ing some watercourses which all, no doubt, by and by join one principal bed directed 
to Gomo-tsaka. The last bed contained ice and some running water, and near it 
Camp LXT was pitched. 

The names given us during the march were the following: Shemar-t1bo, a 
mount at some 15 km. E.S.E., and 7seha-guva, hills to the S.E. The same name 
was said also to indicate the valley leading up to Camp LX/V/, and farther S. E. 
Sco-yunna, a meridional range farther south with some snow. The snowy mountain 
Mayu-gangrt, was still in sight at a considerable distance E. N. E. Behind the 
hills south of the camp and to the S. \W. of it, there was said to be a region called 
Gomo-gakcho, where gold was to be found. All the names here mentioned, except 
the last, are to be found on Pan. 718, Tab. 11. We see here the mountains 
N. W., north and N. E. of the camp. The corner to the N. 54° E. is the one at 
which our direction became S. W.! To the N. 83° E. the snowy peak of A/ayn- 
gangrt is seen rising above the plateau-land. The pyramidal, but not very high, peak, 
Shemar-tibo, rises to the S. 69° E. To the S. 45° E. is Zseha-guva which is rather 
a region than a mountain. To the S. 15° E. a part of the snow-covered Seo-yunna 
is in sight, and would later on be approached by our route. 

Regarding the names in such a region as this it is, of course, difficult to tell 
whether they are absolutely reliable or not. I have said before that we, regarding 
the first names given us, could check the veracity of the three natives we had met 
so far, for they gave, independent of each other, the same names. But now, during 
the few days’ march when we only had the two Tibetan guides to ask, it was diff- 
cult to check the veracity of their information. I used to have the younger man 
with me. He was about 30 years old. My caravan-bashi, Mohammed Isa, used to 
question the older man, who was about 50 years of age. In camp we compared 


1 The hills to the right of this corner are situated on the other or eastern side of the plain, 
Kuge-kemar, south of Gomo-tsaka. My map-drawer, Lieutenant Kjellstrém, has been conscientious 
enough not to enter it from the panorama to the map. Here again is an example of how the 
panoramas complete and fill up the map. The bearings on the map are not always quite in 
accordance with those of the panoramas. This is due to the fact that my field-map has been forced 
into the net of co-ordinates and into accordance with the points fixed by the Survey of India and 
British exploration in general. In cases of disagreement the bearings of the panoramas are more reliable, 
since no force had been laid upon them. 
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notes. I have no reason to believe that the two Tibetans gave us false names, as 
they proved to be perfectly honest in everything else. But another question is in 
how far the names mentioned to us were commune bonwzm of all Tibetan hunters, 
nomads and gold-diggers who used to visit these regions. For one could imagine 
that a certain tribe or even family of Gertse that every winter perhaps since genc- 
rations back, visit a special region of this inhospitable plateau-land to hunt, invent 
their own private significations or denominations for such geographical objects that 
are familiar only to them. The same objects may be called by other names if visited 
by other families or tribes. Such cases may happen only with such parts of the 
northern Chaug-tang which only occasionally are visited by a few families of hunters 
or gold-diggers, for the professional hunters, as a rule, wander farther north than the 
pure nomads, However, I feel inclined to believe that the northern-most names one 
comes across, may be accepted as real general names, not only as ephemeric de- 
nominations. From the very origin, perhaps several hundred years ago, they may 
have been given by hunters who felt the necessity of having a means of fixing the 
situation of a certain place. If they called a certain valley, where wild yaks used 
to be numerous, Languak or the Black Valley, they had a means of pointing out 
this very place to their comrades. The woman we met at Languak told us that 
her parents would soon arrive from Gertse. If they did not know where Lungnak 
was they would, of course, never be able to find her black tent. And certainly they 
also had to know that it was the Lunguak of Gomo-tsaka, for we may be sure 
there are several »Black Valleys» in these parts of Tibet. Once the name thus origi- 
nally became fixed, it remained through centuries and will nevermore disappear. It 
is, therefore, likely that these names are very old. By and by they will be 
heard of and accepted by all those people who at all visit these regions, whether 
hunters, nomads or gold-diggers. 

The distinctions between hunters and nomads are not always great. Thus, 
for example, our first two Tibetans had 100 sheep and goats together and could 
very well exist even if they found no game. But they find game and spare their 
flocks. The gold-diggers on the other hand, are usually more adventurous people 
without a well arranged livelihood and come from greater distances. But they will 
always meet hunters and nomads and soon become familiar with the geographical 
names. It is beyond doubt that the few names given to me from the region around 
Gomo-tsaka are not the only ones existing there. They are only such as indicate 
larger and more prominent objects in sight. The Tibetans probably thought it 
sufficient to give us only the names of objects easy to point out, as the lake, one 
or two valleys and some high peaks. But if we had followed them in other directions 
across the district, they would certainly have remembered some other names well- 


known to them. The farther we proceed to the south, the surer we may feel that 
13. IV, 


98 THE FIRST TIBETAN HUNTERS. 


the names are correct, for in regions where the tents were not quite so rare as here, 
we had more opportunitics to check the information given. Names, as for example 
Tert-nam-iso or Kanchung-gangrz, are as definite as Ladoga or Ural. It is, there- 
fore, only in the seldom visited districts to the north that sometimes involuntary 
mistakes can be made. Before leaving the question of names I will only add that 
I] have written them phonetically, exactly as I heard them pronounced by the Tibetans. 
The spelling has then been controlled and in many cases corrected by Professor 
IX. V. Zetterstéen of Uppsala. 

On November tsth our route is 103 km. S. LE. and S.S.E. The ground 
rises 88 m.; as Camp LX// is at 5,038 m., the rate is as 1:117. 

For three days we had no wind worth mentioning, which had a very favourable 
influence upon the caravan in so far that no animals were lost. The assistance 
which they got from our 5 yaks, also contributed to the good condition of our 
ponies and mules. 

We follow the eastern base of the hills at the other side of which Gono-gakcho 
is situated. A valley coming from them was called Chekyam-ningra, in the back- 
ground of which, a part of mount Svo-yzuna is situated. Along this valley a road 
was said to go to a pass and beyond it to continue S.S.E. To our left is still 
the plain of Aaugce-kemar, where long lines of black stones were erected by the 
hunters; an antelope never crosses such a line, but follows it and thus is led to 
the trap where it is caught. 

The plain comes to an end and we slowly enter the valley which comes from 
Tscka-guva and has the same name as this mount. We are again on a well-trodden 
and worn road along the sides of which at several places the traces of Tibetan 
camps were to be seen. There is good grass, softer than hitherto. The ground is 
fine dust; at some places gravel had fallen down from the side rocks, though hard 
rock is rare. It consists of grey schistose clasto-phyric quartzite. A ribbon of ice 
2 or 3m. broad occupies the lowest part of the bed, and ice is scen in some small 
side valleys as well. Antelopes are grazing on the open plains of this fairly broad 
valley. In the surroundings of Camp LX// several herds of kyangs were seen, 
some 8 wild yaks and then again some antelopes in small flocks. The camp was 
placed at the lee side of a ridge which may be regarded as the northern continua- 
tion of Seo-yunna. At this place the brook of the valley looked more considerable 
than it is, on account of the extensive ice-sheets in its bed, but open water was 
still to be had. The valley of Camp ZLX// is a flat trough, to which small water- 
courses gather from the south, S. E. and east. Pan. 69, Tab. 11, shows the view 
so far as it is open. To the S. 4o° E. mount 7se4a-guva rises, and to the S. 7° W. 
is the highest peak of Seo-yusa, which from here looked like a dark bulky mountain, 
not very high, and with a few patches of snow, probably eternal. 
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On November 16th our route goes 13 km. S.S. EL Camp LNI// is at a 
height of 5,211 m. or 173 m. above Camp LN//, giving a rise of the ground 
as 1:75. 

The weather still remained favourable after a minimum temperature of — 25.9°. 
The road slowly ascends up through the flat and open valley along the base of 
hills which everywhere consist of soft material, sand and dust, and are covered with 
grass. Many fireplaces are passed; the region is so favourable that one may camp 
anywhere. Now, however, there was no water and no ice in the valley until we 
reached Cap LN///. The valley is bordered by mountains of very moderate height, 
all of them with soft rounded slopes. At some places yaks and kyangs are scen. 
Obviously these animals avoid the cold northern regions in winter and move to the 
central parts of the highlands. In summer there is a brook of running water, as 
could easily be seen from the bed winding in the valley. During several kilometers 
we left it to the cast of our route. At about the first third of the march we passed 
a little spur of living rock, being a dirty greyish chloritic mass impossible to identify 
on account of its advanced state of decay. 

The only names mentioned during this day were: Tar7zh-gangr? visible S. 80° W. 
from Camp LN// and, farther west, or S. 89° W. from the same camp, Dsevec- 
gosam, both of them with some snow on the top, probably perennial. A‘eng-lemdr 
was said to be the name of that part of AZayn-gangri from which a glacier ori- 
ginated from eternal snow fields; though this is rather a general signification than 
a nomen proprium. In the course of the day's march the partly snow-covered Svo- 
yunna unfolded its details to our right. 

During the marches and at camp, our two Tibetans, Putsuk and Tsering Dava, 
gave us some proofs of their geographical knowledge of their country. Though it 
is, of coursc, impossible to fix the position of the objects given, it may still be of 
some value to save the mere names from oblivion. Fourteen days to the S. W., in 
the district of //orchan, the following mines were reported as being situated: )eachen, 
gold and copper, Lavg-maré, gold and copper, J/illéch, silver and copper, Nipsu- 
kungka, gold, silver and copper. 

As the two men accompanied us only to Camp LX/V, it might be interesting 
to mention the names of the places at which we, according to their proposed itinerary, 
ought to pass the nights. For natives knowing their whereabouts everywhere in 
this intricate labyrinth of mountains and valleys, it is easy to say: at that and 
that place you have to pitch your camp. But to foreigners, who are the first in 
the region, it is very difficult to follow the march-route proposed. We had told 
them we were bound for Bogtsang-tsangpo, and so far as they knew the road, they 
gave us the names. It is easy to understand that we, without guides, could not 
possibly camp at the places proposed by the Tibetans. Tor we always camped 
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where grass, water and fuel were to be had, disregarding the length of our marches. 
The names given by the Tibetans might be situated between our camps and have been 
lost to us as nobody was there to tell us of them. On the other hand we really 
seem to have entered the very road proposed, for at least some names agreed with 
the list given. The latter runs as follows: Beginning from Camp LX//, they reckoned 
our march to: 1. Seo-yunna,' or Camp LXIIL. 2. Radu-tsiéka, a valley with water, 
obviously not the same as our Camp LXIV. 3. Ngemba-dungtsa, a little lake 
surrounded by high mountains, and quite in accordance with our Camp LXV, as 
will be seen hereafter. 4. A plain without a special name. 5. Chupcha-karne, a 
valley with water and grazing-grounds, where one is passing between black mountains, 
some of them with snow. This place is naturally the same as our Camp LXVIT, 
where the name Chupcha-karmo-lungpa later on was given us. 6. Kung-rergen, 
with water and grazing and a little lake to the south. This place could not be 
identified. 7. Azzgdo-lema-karmo, the region south of the above-mentioned lake; 
not identified. 8. Puyung-sokpa-dre, a narrow valley where everything necessary is 
to be had. The name could not be found by us. 9. A/nkpo-serkung, a large valley 
with a considerable brook running to a little lake called A/wApo-dimrap. 10. AfLukpo- 
dunguitk, two valleys the brooks of which join. 11. Mamddug, a place where 
everything is plentiful, and in the neighbourhood of which there used to be several 
tents from Maktsong. From this place a large black mount with ice and snow 
was said to be visible. Only so far did they know the road, which, from Namdéng 
ought to take 4 or 5 days more to reach Dogtsang-tsangpo. The three names with 
A/ukpo as their first component, put it beyond doubt that we really were able to follow 
the way proposed. For we passed, between Camps LXX/I and LXXIII, a Alukpo- 
malung and at Camp LXXV a Alogbo-dzimrap, which of course is identical with 
the JW/skpo-dimrap of our Tibetans, though the pronunciation we later on heard 
was more soft; but this is only a matter of dialects, and makpo and mogbo are 
one and the same word. The Tibetans had thus told us we had 15 or 16 days 
to Bogtsang-tsangfo. In reality we had 18 from Camp LX//. At any rate we 
had obtained a control on the reliability of the Tibetans, and it may well be said 
that they proved to be quite trustworthy. For certainly they were not respon- 
sible for our not finding several of the names they had mentioned to us. After 
having checked their veracity in this way, the other information they gave us in- 
creased in value. 

Our route as described above was said to run a three days’ march east of 
Lok-daurakpa. The road from Camp LX/J/ to the home of our two Tibetans in 
the district of Gertse, was described as passing the following stations: 1. A nameless 


* According to the pronunciation this name should, in German, be spelled Se-w-7iinad. 
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valley. 2. Dsana, a stony valley. 3. Rvugma, a favourable valley with water, 
grazing and fuel. 4. Dugii-yupcha, a mountain with a litde lake at its base. 
5. Rase-ruva, a valley. 6. Rango-yit, a valley. 7. Gepz-maro, a large fresh-water 
lake. 8. Soug-ringmo, a valley. 9. Zargo-dong-tso, a little lake. 10. Gycngdeng- 
sherma,a valley. 11. Fargo-charuf, a valley with high, black mountains. 12. 7seka- 
mart, a little valley with water. 13. Zarngo-pakchen, a place where several small 
valleys join to form a large one. 14. Sogna, a place with gold sand. 15. Tarngo- 
aya, a little lake. 16. Funetsong, a district. 17. Mgarung, a considerable brook 
situated in the district of Gertse, where our two Tibetans have their tents in summer. 
From Gertse they reckoned an 8 days’ march eastwards to 7ok-daurakpa. They 
had never been in Lhasa or Tasht-lunpo, but Tsering Dava had made the pilgrimage 
to Tso-rinpoche or A/anasarovar. Beginning from Negarung, in Gertse, he gave the 
itinerary as follows: 

1. Chapcha, a valley with a little water between black mountains. 2. Lérring, 
a large brook running westwards. 3. Ra-womédo, a place with several ruins. 4. Vgang- 
tsang, a fresh-water lake. 5. A’vomo, a valley with water. 6. Aungra, a valley 
with water. 7. Zaraf, a large fresh-water lake. 8. Owa-tso, a smaller fresh-water 
lake. 9. Frgung, a little lake surrounded by mountains. 10. Omdo-tong-yung, a 
little fresh-water lake with bush vegetation. 11. Sertswk&, a large valley with a river 
and with a large lake to the north called Vishiip-tso. 12. Pamo, large valley with 
a river. 13. Paktuk-mombo, a valley with the same river as under 12. 14. Bushi- 
kungka, a small pass. 15. Go (or Gof), a valley with a rivulet. 16. Nremo-chosek, 
a valley with water. 17. J/ngo-gunkor, a large valley with a little lake. 18. A/ugo- 
tillep, a small lake. 19. Afugo-ngomo, a valley with water. 20. J/burr, a valley 
with water. 21. 7iisa-uamgo, water in a valley. Here the road divides into two 
branches, of which the left or eastern one continues o7@: 22. Dam-harchen, a valley, 
23. Seng-nakché, a plain. 24. Lamo-latse, a little pass. 25. Shang-lse-go, a place 
on the mountains, from which the Sacred Lake first becomes visible and where it is 
greeted in a religious and ceremonious way. 26. Yama-chokcho, a valley. 27. Lung- 
tep, where the road first comes into contact with the /udus. 28. Hom-chucher, a 
place with a large river that joins the /udus. 29. FHle-la, a small pass. 30. 7so- 
movam or Tso-rinpoche, the Sacred Lake. This road is difficult to identify by the 
help of our existing maps as most of it goes through unknown country. It starts 
in the region where Nain Sing, Littledale and I have passed, and is directed 
W.S. W. to the course of the /zduzs, being the same road as the one I followed in 
September, 1907. It must pass very near the district of Vavba-matsen (Pl. 13). Its 
17th station, A/ugo-gunkor, is obviously the same as my A/ugum-gomkor, though | 
am not in a position to say which of the two spellings is most correct. No. 21, 
Ttisa-namgo, is certainly the brook, 7zse-chu, passing near my Camp CCXXNNVT//. 
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My investigations (Pl. 12) did not reach sufficiently far west to tell where 7xse-chu 
went to. It may be that another road than the one I followed in September, 1907, 
and situated west of this touches 77se-chz farther north or N. E. from the point where 
I crossed the rivulet. For, otherwise, it is difficult to say why No. 22, Dam-harchen, 
should have been mentioned after Tuse-chu. The name Dam-kharchen is exactly 
the same on my map Pl. 12. On the other hand, No. 20, A/éurr, is mentioned as 
being passed two days before Dam-harchen, though it is not even half a day. On 
my map J/éurx is spelled Burr as | heard it on the spot. No. 23, Sang-nakchd, 
is probably the same as Sozakya on my map. No. 24, Lamo-latse, is my Lamo- 
latse-la. South of it No. 25, Shang-tse-go, is the same as my Skhantse-ganu; no 
doubt the mountain has to be ascended to its very top to get a view of the Sacred 
Lake. No. 26, Vama-chokcho, is the same as Yama-hoto on Pl. 12, and Lungtep 
on the /udus is somewhere below Stxze?-kadad, the source of the /xdus, perhaps 
near Lung-korlo, Pl. 12. The last two places before the Sacred Lake, I cannot 
identify. ‘The latter was called 7so-smovam and not 7so-mavang as is more common 
on the shores of the lake. 

Regarding the road from Gertse to Tokt-daurakpa, a place known since Nain 
Sing’s memorable journey, our Tibetans mentioned the following names: 1. Ajo-jeva, 
a valley. 2. Chagrek, a valley. 3. Rungun-yung, a valley. 4. Rdunghkung, a 
valley. 5. Zash?-tso-6uk, a small lake. 6. Rekchen, a valley. 7. Tyok-tugu-rakba, 
which was their way of pronouncing Nain Sing’s 7ok-daurakpa. Beyond the Jast- 
mentioned place they had only heard the Name Malep which is to be found on 
Nain Sing’s map. Of other names on the Pundit’s map, they had heard 7sering- 
goltp, Kolang, Nain Sing’s Golang, Dongsang-chu and Sheché, a river. Tong-tso- 
tsaka was said to be a big lake whilst 7esh7-tso-6uk was a small one. The latter 
is called Zasht-dup-tso by the Pundit and is by him considered larger than the 
ZVong-tso-tsaka, Nain Sing may of course be right. 

From the region of our Camp LX/JI, the road to Tok-jalung was said to 
pass through the following places: 1. Mguva, a valley. 2. Shatok-sharnup, a place 
where two valleys meet and gold is found. 3. Serimsam, a valley. 4. Yurke-meméba, 
a valley. 5. Mgonyung, a valley. 6. Hurtu, a valley with a brook. 7. Mgochen, 
a valley. 8. Paktuk, a valley. 9. Avande, a valley. 10. Yitshiip-tso, a lake, obviously 
the one that was mentioned as being situated to the north of Scrtsw& on the road 
from Negarung to the Sacred Lake (see above). 11. Luma-ringmo, a salt lake, no 
doubt the one I passed on November 3, 1901, and which then was said to be 
called Luma-ring-tso. 12. Youténg-nakpo, a salt lake. 13. Karpo-geble, a salt 
lake. 14. Machen, a salt lake. 15. Tte, a salt lake, at which the road divides 
in two branches, the left or southern one continuing to: 16. Aa-serne, a valley. 
17. Chine-rung, a dry valley. 18. Chiidit-marya, where to the left a lake is situated 
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that has two names: Airgen-tso or Kogon-tso. 19. Shalung-sherma, a valley. 
20. Tok-jalung, or, Chok-jalung, as they pronounced this name. 

From Tok-jaluug a road was said to proceed to the /udus by: 1. Annnd- 
lungche, a valley. 2. Nara-mikchen, a valley. 3. Seampuk-samdo, a brook. 4. Stug7- 
sangbo, or rather Stugi-tsangpo, the Indus. 

Our two Tibetans assured us that the names mentioned were the only ones 
they knew, though it is more likely that men of their age knew many hundreds of 
names, as every valley in the regions where they are accustomed to wander about 
has its own name. Though, of course, it is easier to remember the names when 
travelling along the road, than to keep them in memory also at a distance. 


CHAPTER VIUL 


THROUGH MERIDIONAL VALLEYS. 


On November 17th we travelled 12.2 km. S. S. E. crossing the pass Chakchom-la 
at a height of 5,433 m. From Camp LXJ// where the height is 5,211 m., we, 
therefore, rise 222 m. to the pass, which, in a distance of 7.2 km., is as 1:32. On 
the southern side we had 5 km. to Camp LXV, where the height is 5,042 m. 
The fall is thus 391 m. and the rate of the slope as 1:13 which is unusually steep. 
The steepness is here nearly thrice as great as on the northern side. 

On the night of the 17th of November the temperature went down to — 30.4°. 
During the day there was no wind, but at 7 o’clock p.m. aN. W. storm blew down 
with the greatest violence and continued until midnight, after which there was no wind 
at all. On this occasion again it was interesting to see how masses of sand and 
dust, tussock-grass and even small stones were blown against and into the tent, 
covering everything in its interior. And this is only one little point on the immense 
highlands! It is easy, then, to imagine how enormous the masses of solid material 
must be that are transported by one single storm. And the transport goes on, as 
in this case, uninterruptedly for 7 hours. But we had experienced storms continuing 
for several days and nights, and the next winter I had storms going on for weeks. 
The quantities of solid material that change place under such conditions must indeed 
be enormous. They are not carried away to form accumulations somewhere, as for 
example the loess of Northern China or the sand deserts of Eastern Turkestan. [or 
at another season other winds are prevailing and moving them back again. A large 
percentage of the flying material gets bound on the way and contributes to fill 
up the lowest parts of basins and lakes. The mountains being most exposed to 
the winds become lower under the influence of this continual corrosion, whilst the 
depressions slowly get filled. In this way the relative altitude decreases constantly, 
and the character of a plateau-land becomes more and more pronounced. If one 
has lived a few years in the midst of these killing storms one finds their result, 
the present relief of the Tibetan plateau-land, the most natural in the world. 
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To begin with, the ascent up through the valley was gradual; the landscape 
opens up like an arena or a flat trough, which is joined by several tributary valleys 
from east and west. These valleys are also broad and shallow. To our right we 
have a little lake one or two km. long, frozen all over and seeming to be rather 
shallow. Its name is Chakchom-tso. Wild yaks were very common in this high 
valley; on the slopes of the Seo-ywuna Range a herd of some 80 or go individuals 
was grazing. The grass was good in this region. Our Tibetans assured us that 
the grass was better here than in the district of Gertse, though the latter is farther 
south and not quite so high. Flocks of sheep brought hither from Gerése become 
fat. That is also the reason why some 40 or 50 tents from Gerése visit this region 
of Chang-taug every year. Some of them, for instance our two Tibetans, remain 
here six months. They had arrived 19 days ago. 

The ascent to the pass in front of us increases, but is never steep. We behold 
one saddle or protuberance after another to the south and every time one hopes 
that it is the pass. But there is always a new saddle rising behind it. Finally we 
are on the top of Chakchom-/a, and have thus reached one of the highest passes 
we so far had crossed. There is a cairn built up of small granite blocks. The view 
to the south is very far-reaching. In this direction the country seems to be rather 
accentuated, a labyrinth of yellow, reddish and black ranges and groups without 
visible plains between. Only to the S.S.E. and at a distance of 10 km, there is 
a little depression the center of which is occupied by lake Dzzgtsa-tso, said to 
be fresh and now completely frozen over. Still one gets the impression that the 
country south of the pass is generally somewhat lower than to the north, as later on 
proved to be the case. 

At the height of 5,433 m., at — 10° and with a strong S. W. wind, 
Panorama 70A and 708, Tab. 11, was sketched. Beginning from the west we see 
only a little foreshortened part of the Seo-yuwnna Range, which regarded from the 
considerable height of the pass, seems to be rather insignificant, and not very much 
higher than the pass itself. Most of it is hidden by the pass-range, and above the 
northern continuation of the Seo-yuuua Range we see a flat peak to the N. 44° W., 
belonging to the mountainous tract that has the same name as the lake, az., Gomo. 
On this Gowo Peak there is a little snow. To the N. 13° W. at the horizon is still 
visible a last glimpse of the mighty snow cupola which had been in sight for about 
two weeks — we could be pretty certain that we saw the last of it now. Its name is 
Tsang-tsa-kang as mentioned above, and as entered on Pl. 4. To the N. E. and 
east the distant view is hidden by the heights in our immediate vicinity, be- 
longing to the range on which we are standing. The blackish mountain group to 
the S. E. is Ngemba-dungtsa. A black mountain to the S. 10° E. is called Chzpcha- 


karmo, and is situated quite near and west of Camp LXV. To the right or west 
14. IV. 


106 THROUGH MERIDIONAL VALLEYS. 


of it is an insignificant depression called Chépcha-nangmo. Our Tibetans told us 
that a summer road is crossing this region, which, however, on account of the 
scarcity of water, is never visited in the winter. The hills immediately south of the 
pass are called Chafchom-maro. At a greater distance in the same direction, there 
is a region called Stzgdo-pungmar. A depression to the S. S, W., not far away, 
was called Zaha-marmo. To the S. 11° W., there is a comparatively high mount 
called Stvgdo-rene. To the \W.S. W., there are hills of a yellow colour, said to be 
known under the name of Reddu-éscka. 

Dungisa-tso with its surrounding mountains presents a fascinating picture. 
Between S. 37° E. and S. 17° E. it is visible on the panorama. The slope down 
from the pass on its southern side is unusually steep, so much so that one prefers 
to walk on foot. Such steep gradients are rare in this flat plateau-land and met 
with only at the sides of high passes. All the way up the soil is perfectly rotten 
from rabbits’ holes. The descent afterwards becomes more gradual, and we cross 
rounded undulations and protuberances of the ground between shallow, dry water- 
courses. In the open parts of this trough, kyangs were grazing. Finally we have 
to traverse a little ridge, rather steep and taking one hour to cross. At its southern 
side there is a valley with a brook going to the Dungétsa-tso. Camp LXIV was 
pitched at the left side of this brook which is fed from springs. The grass was very 
good all around. Our Tibetans said that such good grass would not be found anywhere 
on our road to Logtsang-tsangpo, and they advised us to spend a day here, especially 
for the sake of the yaks. They showed us where we had to march the next day between 
Neemba-dungtsa and Chipcha-karmo, where the country seemed to be fairly open. 

The next day's march, on November 19th, took us 10.3 km. to the S.S. E, 
whilst the ground sloped from 5,042 to 4,914 m., or 128 m., being the same as 
1:80, It may seem surprising that I contented myself with such short marches, but 
the reason was the enormous absolute altitude, which is fatiguing both for men and 
animals, and which makes it necessary to spare the forces of the latter so far as 
possible. And, after all, the principal thing on such a journey straight across Tibet 
is not simply to cross it as quickly as possible, but to get acquainted with and see 
as much as possible of the country and to insure its success by slow marches, I 
even regard it as a great advantage to pitch my camps rather near to each other. 
The greater the number of camps is on a diagonal crossing, the greater becomes 
the number of absolute altitudes determined, meteorological and other observations 
and of panoramas. One gets an opportunity to digest more thoroughly all the extra- 
ordinary impressions and experiences one meets on the journey, and the general 
result becomes more full and rich. 

From Camp LXIV we cross the ice-band from the springs and follow the foot 
of the western hills in a south-easterly direction, having the northern shore-plain of 
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Duugtsa-tso to our left, Near the lake there were many granite boulders at the 
foot of the hills. The lake was quite frozen over, the ice beautiful, partly transparent, 
partly white from air-bubbles, and too thick to let us examine the quality of the water, 
which, however, no doubt was fresh as the Tibetans had told us. MHares, rabbits, 
ravens and some small birds were seen, but no big game. The height is 4,973 m. 
We follow the shore first to the S. W., then to the S. E. and ascend a little pass 
some 50 m. above the lake from the southern side of which a little valley goes to 
the south; in its lower part there are ice-sheets. On the hills at its sides were seen 
two flocks of sheep, 22 ponies and a number of yaks, as well as one black 
tent. Lower down in the valley near our Camp LXV were 5 Tibetan tents and 
several sheepfolds of stone with their convexities turned up the valley to the 
north. Just S. E. of the camp there is a little salt lake, from which the Tibetans 
of the region fetch their necessary provision of salt. At its northern shore large 
flocks of sheep were seen and many yaks. At no great distance from the latter 
some So kyangs were grazing. At the western shore, there was a fine fresh- 
water spring. 

The Tibetans of this place had arrived 10 days ago and were natives from 
Gertse. They intended to stay here for about three months; after which lapse of 
time they wander hither and thither in valleys where the grazing is good. In the 
beginning of summer they return to Gertse. Their six tents were said to have 
40 inhabitants in all. They possessed about 1,000 sheep, 60 yaks and 4o ponies 
together and, therefore, were comparatively well off. They were rather to be regarded 
as shepherds than as hunters, though, of course, they hunt occasionally. 

The geographical names we got from our first Tibetans now proved to be 
correct. The mountains to the east thus were said to be called Mecmba-duugtsa, 
and the mass to the west Chipcha-harmo, though this name now was pronounced 
like Chupcha-karna. Regarding the small lakes, there was a difference in the in- 
formations we had obtained, for the Tibetans of Camp LXV said that the little salt 
lake was the Duzetsa-tso proper. It may be that this version is the more correct 
one, for one could see around the white shores how the Tibetans had dug out heaps 
of salt, which is probably taken from here by sheep caravans in summer. The little 
lake may, therefore, have a certain economic importance, and under such conditions 
it would seem natural that it had a name of its own. No other geographical names 
of this place were known to these Tibetans. hey reckoned 1o short days’ marches 
to Bogtsang-tsangpo, which proves that they are accustomed to make longer marches 
than we were, for in fact we took 15 days to reach the river. To Dangra-yum-tso 
they reckoned 20 short days. Of the latter lake they gave the curious description 
that it was divided into two halves with a mount between them; there were said to 
be four monasteries on its shores. 
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From the little pass south of the fresh Dungtsa-tso Pan. 73, Tab. t1, was 
drawn, showing the gemba-dungtsa Mountains to the S. E. and small parts of both 
lakes. Pan. 754 and 758, Tab. 12, gives a clear idea of the general habitus both of 
Chipcha-karmo and of Ngemba-dungtsa as seen from Camp LXV. We see that 
both are comparatively large, a fact that explains their having geographical names, 
To the S. E. the same panorama shows the little salt lake Dungtsa-tso quite near 
the camp. 

Though Camp LXV was at a lower altitude, or 4,914, the minimum tempera- 
ture in the night went down to —-32.9°, but the winter was advancing. On No- 
vember 20th we marched 17.8 km. chiefly S. E., keeping at nearly the same altitude 
the whole way. Camp LX V7 was at 4,928 m. or only 14 m. higher than Camp LXV. 
Between the two, there was, however, a little threshold of 4,980 m. separating two 
small self-contained basins from each other. Our march, to begin with, makes a little 
turn to the west, avoiding the ice-sheets of the spring and the salt shore-plain of 
the lake. But after a while we follow the lake itself on ground of sand with some 
grass. At some places springs are seen around the lake. The water is open and 
of a fine green colour. Tables, walls and other formations are modelled in the white 
salt deposits around the lake. In the S. E. prolongation there is a fresh-water pool, 
probably formed by springs, and frozen hard. On the hills in the neighbourhood 
were two flocks of kyangs, of 30 and 150 individuals respectively. No yaks or ante- 
lopes were seen in this valley. The ground is nearly level to the eye. To our left 
is a little dry depression. By and by the ground slowly rises to the S. E., as may 
be seen from the direction of the erosion furrows from the hills. Sometimes there 
is some grass or the dry, hard plants called yer-daghr? in Turki, but other places 
are perfectly barren. Gravel is rare; the soil consists of sand. 

The Neemba-dungisa group comes to an end. On the south it is bounded 
by a little transverse valley that scems to fall to the N. E. At a short distance in 
that direction, three tents were said to be pitched. A meridional mountain range 
of moderate height to the east was called Kehng-tavo-amchuk, and the whole region 
there about A’c/izg, pronounced nearly like Ading. To the east was an isolated 
peak of conical shape, called Chea-govo-rachek. Leaving the little valley to our left, 
we slowly rise to the threshold of 4,980 m. from which our direction becomes E. N. E,, 
following a dry watercourse. Here the landscape is again completely changed. At 
the foot of hills which seem to be ramifications from the e/g Mountains, is the 
very small lake of Px/éa-¢so (pronounced Pua) and S. E. of it are two pools covered 
with solid ice. The one at the S. W. shore where Camp LXV/ was pitched, had 
Open water at two places, obviously from springs in the bottom. A black tent had 
just arrived from Gertse and intended to stay here for three months. The place 
is called Neemba-tokchen, and in the neighbourhood is a place with gold sand. 
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A double-peaked red mount to the E. S. E. was called Kong-rgeng. An idea of the 
surrounding landscape is gained from Pan, 724 and 728, Tab. 11, showing rounded 
hills of moderate size in all directions. Boulders near the camp consisted of mica- 
granite as described by Prof. Hennig in Vol. V, p. 30 and Tab. I, 1 and 2. The same 
specimen is found in living rock on Chakchom-la. 

On Novembcr 21s¢ our march was 9.2 km. to the S. S. E. whereby we again 
had to rise 241 m. or to 5,169 m. which was the height of Camp LY IV//, meaning 
the unusually steep rate of 1:38. Crossing the chief bed from the west and leaving 
two fresh-water pools to our left we cross the slowly rising grass plain to the foot of 
the southern hills where we ascend a little valley to the S.S.E. The region, espe- 
cially the plain, is very rich in kyangs which are not in the least shy, and seem to 
be left alone by the nomads. The rock higher up in the valley is greenstone. The 
ascent becomes gradually steeper, and the caravan advances very slowly. Finally 
we reach the culmination, which is rather a flat platform of nearly the same height as 
Camp LN VIS, or 5,169 m. Here a short panorama, Nr. 74, Tab. 11, was drawn, 
showing the range Kelzng-tavo-amchuk to the E, N. E., east and E.S. E. Between 
us and this range there is a depression or plain, the northern part of which is 
crossed by the principal erosion bed from the pass and its surroundings; this bed 
probably runs to a lake somewhere in the N. E. To the N. 72° W. is a mountain 
called 7arzk-gangrz, which is not the same as the one west of the road between 
Camps LXT{ and LX//I. The latter is shown on the map, Pl. 5, as an isolated 
peak. This peak is no doubt a more prominent part of a range stretching to the 
south and being more or less parallel to the Seo-yanna. Under such circumstances 
the name Zarzk-gangrz belongs not only to a peak but to a range which is seen 
only partly from different points of our route. The snow-mount, J/aya-gangri, 
mentioned above, was still visible, now to the N. 38° E, and Chea-vovo-rachek to 
the N. 49° E. In a country like Tibet where the mountains are comparatively low 
above the surface of the plateau-land, rounded and irregular, it is, as a rule, very 
difficult to tell how or whether the different groups, masses, ridges and ranges are 
connected with each other. One must feel satished if one can make out the prin- 
cipal orographical features in the neighbourhood of the route. 

S. E. of the flat threshold, there were signs of a few abandoned Tibetan camps; 
and now finally we entered a very well-marked road consisting of some twenty more 
or less parallel paths in the soft soil. The two Tibetans who now were our guides 
told us that only one month ago the last gold-diggers from the regions we had left 
behind us and other places at the sides of our route, had passed by this road. The 
same road is also used by wandering salt merchants who dig out salt from such 
lakes as the southern Dungtsa-tso of Camp LXV, and transport it on sheep to 
Shigatse and Lhasa. Three or four thousand sheep and several hundred yaks were 
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said to be used every year for that purpose along the road we now had reached. 
The small parallel paths of the road are trodden and worn by these sheep which 
are accustomed to walking in flocks besides one another. 

Camp LXVIT was pitched at a very shallow erosion bed with ice-sheets, but 
no water. The name of the place was given as Chupcha-karmo-lungpa, which 
sounds very much like the Chipcha-karmo of Camp LXV. According to our new 
Tibetan guides we should now be 9 days from Bogtsang-tsangpo, though, as I have 
said before, the distance proved to take more time for our tired caravan. The 
9 days were marked by the following names, which only partly agree with those 
given before. 1. Acbe-chungu, 2. Goro-lebre (or Garo), 3. Alukpo-tamchuk, which 
may be identical with Afwkpo-malung, 4. Shaptuk-rtuak, a low black mountain range, 
5. Rrége, a mountain in the neighbourhood of which there is a higher mountain 
called A/ayo-bendeme, 6. Niving-tsangpo, a river with a mount Afogha-gangrd in 
its vicinity, 7. Ruuglsang-kema, a place from which and onwards nomads are met 
with nearly everywhere, 8. Chuche-monda, 9. Bogtsang-tsangpo. Some of these 
names could not be identifed on our march, and we were in some cases not able 
to tell whether the first or the second nomads were right. On the map, I have only 
entered those names that seem to be beyond dispute, though, of course, there is no 
absolute certainty that all of them are placed at their right places. I, however, enter 
here in the text both versions in the hope that the day will come when the un- 
certain points will be cleared up. Our Tibetans could not tell how far from the 
source and the mouth of Bogtsang-tsangpo the point was situated at which we would 
reach the river when following the above-mentioned road, they even had not heard 
that the river flows out into a salt-water lake. If travelling without their flocks of 
sheep, they reckoned only 6 days to the river. A long way to the S. E. was 
situated a mountain called Dongshung-momo-sondama in the vicinity of which were 
said to be the headquarters of Nek/soug. One of our guides had once travelled to 
Amdo, touching Ribge, Alogha-gaugrt, Skyang-tarna-tombo, Jangcha, a high moun- 
tain, Nam-tso, Dam-la and Yong-la. On the way back he had taken a more 
northerly road, but remembered only the following places: Chomorve, Jbuk-tsaka, 
Tsoutsa-gangri, Lashung, Gomo, Yung-mamo-tsatsa, Kug?t-kema and Ngemba- 
dungtsa, a road that cannot be identified, though some of the places we had passed 
are mentioned as being situated on it. If travelling from Chupcha-harmo-ling pa 
or our Camp LX VII to their homes in Gertse, our Tibetans used to camp at the 
following places: 1. Ngcmba-tiga, 2. Kangro-lene, 3. Marcham-tso, a lake, 4. Dug- 
jiptsa, a lake, 5. Gareng-onyo, 6. Rang-oimbo, a mountain, 7. Kepo, 8. Tsa-mirvang, 
a high mountain, 9. Zaje-tso, 10. Stxdo-rinak, a high mountain, 11. Lema-karmo, 
12. Auzge-toma, a lake, 13. Do-ugombo, 14. Chungmo-rene with the lake Dung-tso 
in its vicinity, 15. Avza-rvolva which is situated quite close to Gertse. 
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The living rock at Camp LN V//, or rather a short distance N. W. of it, was 
reddish grey quartzite; on the little threshold the rock consisted of white quartzite 
with much felspar. 

On Novembcr 22nd we had 9.6 km. to Camp LXVI/// and the direction was 
S. E. On the march we again descended from 5,167 to 5,003 m. or 164 m.,, corre- 
sponding to a rate of 1:58. The altitudes given show that the surface of the ground 
on the plateau-land, disregarding the mountain groups and ranges, forms waves remind- 
ing one of the long flat rollers of the open sea. It sometimes takes several days 
to cross such a flat protuberance of the ground. 

Another curious phenomenon was that the temperature on the night before 
the day in question did not sink below —18.s5° or a difference of nearly 14° from 
the preceding night. Such changes are local and generally depend upon the clouds. 

The country during the day’s march is monotonous as we follow the N. E. foot 
of the same mountain range up and down across slopes and erosion beds. We 
stick to the great road of gold- and salt-diggers, which on the slopes consists of 
some 50 paths where the sheeps are accustomed to walking amphitheatrically. From 
a point about halfway, the mass of J/ayu-gangré is again visible to the N. 31° E., 
and to the N. 15 —28°E,, at no great distance there is a white depression, perhaps 
a temporary salt lake, which may contain water after heavy rains. From a little 
secondary threshold, the road goes steeply down to a valley where jack-daws were 
very numerous, At a distance of 2 or 3 km. to our left is a small lake depression 
to which several dry watercourses were directed and which now seemed to contain 
no water. The lake is situated on a plain with grass still partly green. Kyangs 
and antelopes were seen at some places and one single wild yak. Ravens and small 
birds were numerous. In several of the ravines and beds there are fireplaces, showing 
that water is to be had in summer; now every one of them was dry, not even ice 
was to be seen, and the only snow in sight was on the top of d/ayu-gangrt. 
In front of us there is finally a short but very steep range stretching from west to 
east. Leaving it to our left we turn S. W. and go up into a broad valley, pitching 
Camp LX VIII near a little isolated rock, where there are many old nomads’ camps 
with dung of sheep and tame yaks. A spring had open water which lower down 
formed ice-sheets. The name of the place is Acée-chungu. The mountains to the 
S. 30° W. were called Chuchak-nagmo. 

From Camp LXVIT/, Pan. 774 and 778, Tab. 12, was taken, showing the 
accentuated mountains in the neighbourhood. Keling-tavo-amchuk is visible to the 
N. 48°E. To the N. 68°E,, there was a peak they called Chea-govo-rachck, indicating 
either that this name belongs to a mountainous region or that the first information in 
connection with that name was wrong. The living rock predominating during the day’s 
march was grey, dense limestone which also formed the rocks around the camp. 
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On November 23rd the march goes 12.2 km. S.S,E. The first 3.2 km. took 
us up to a little pass of 5,103 m., being a rise of 100 m. or as 1:32. From the 
pass to Camp LX/NX was 9 km. with a fall of 104 m., or as 1:86, as the camp 
had a height of 4,999 m. Camp LX/X was thus only 4 m. below Camp LXVITI. 

The temperature again was comparatively high or —20.4° in the night, in 
connection with a very strong wind. The season was extremely windy and stormy, 
and it usually blew from the S. W. The sky was clear blue, but the air was full 
of fine dust, making a distant view impossible. On account of the strong wind, 
the cold was terrible and the march very hard. 

Leaving the little valley and its ice-sheets, we ride up to the S, E. through a 
tributary valley with two series of rocky teeth to our left called A’eée, and a moderate 
range to our right. It leads up to a little pass, 5,103 m. high, after which the 
ground is undulating, and the road goes up and down along the hills, crossing 
several dry watercourscs and miniature valleys, often with fireplaces either isolated 
or in groups. In a deeper erosion bed, the fireplaces were particularly numerous 
and near it was erected a stone cairn. Several such »¢e» had been seen previously, 
indicating the road, and on the pass of 5,103 m. a cairn was also built. The 
road had now a less worn appearance than hitherto. This may perhaps be due 
to the configuration of the ground which allows travellers to march anywhere they 
like. Far to our left we had during the whole day, a plain or large open valley 
stretching, as the mountain ranges of this region, from north to south, which is 
exceptional and rather rare in Tibet. For several days, or nearly the whole way to 
Bogtsang-tsang po, we had very level and open ground with a few exceptions, though 
our direction was meridional. On the plain there were several broad and shallow 
erosion furrows appearing as dark or violet belts. Some of them seemed to be a 
series of temporary pools and swamps now completely dry. To the east, the open 
valley is bounded by a mountain range of moderate size with two or three protu- 
berances without snow. The whole country is very dry; water, snow and ice being 
rare everywhere. Since Gomo-tsaka, we had seen no lakes worth speaking of. The 
fact that the road goes on the slopes of the hills instead of following the open plain 
valley, is due to the scarcity of water lower down. In the winter water is rare both 
on the plain and in the hills. At Camps ZX/X there was no water at all, but in 
a transverse valley in the range farther south, an ice-sheet was seen from where a 
little provision of ice was brought to camp. 

Irom this camp one could see that the country became lower to the south. 
The whole country in this direction seemed to roll in waves, three different flat 
ranges or protuberances being seen one above and beyond the other. Still the 
general direction of the ranges was nearly N.-S. The S. W. storm increased in the 
afternoon, making the surrounding mountains more and more diffused. The sky was 
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covered by heavy clouds going very near the earth's surface and hiding the higher 
parts of the mountains. 

Pan. 79, Tab. 12, shows the eastern half of the horizon from Camp LX/N. 
Here we see the continuation of the open valley between S. 33° FE. and S. 24° E. 
which, at a considerable distance to the S.S.l., is bounded by low mountains. 

On November 24¢h our direction is again S.S. IE. for 11.8 km. The ground 
falls 95 m. as Camp LNN has a height of 4,904 m.; the slope is, therefore,as 1:124. 
During the march a little secondary threshold of 4,965 m. is passed. The con- 
figuration of the country remains, on the whole, the same as during the two previous 
marches, The ground is level or slightly undulating and favourable for the caravan. 
We slowly approach the foot of the comparatively low range of hills which borders 
the great valley to the west; to the east of the valley the mountains are higher, 
particularly one part of them, which according to the description given by the last 
Tibetans, must be Goro-ledve. At its foot there is a little depression, the bed of 
which is brownish red and is now without water; it is the recipient of the water- 
courses from the neighbouring mountains. On the southern side of the little secondary 
pass of 4,965 m. the ground slopes down to the upper mouth of a very narrow 
gorge between steep mountain walls. As ice was to be found here, we camped 
at the entrance to the gorge, where the grass was rather poor. Fireplaces and 
dung of sheep were numerous. The farther southwards we advanced the more common 
became the traces of human visits. During the last few days, since Camp LXVY, 
we had, however, not met any natives, neither hunters nor nomads, and, of course, 
no gold- and salt-diggers, whose work is impossible during the winter. Many of the 
gold-diggers are said to be inhabitants of Lhasa. It would be of great intcrest, 
though still very diffcult, to mark on a map the principal comparatively regular 
wanderings of the Tibetans during the different seasons of the year. The most irre- 
gular and, therefore, most difficult to follow would be the wanderings of the hunters, 
They advance farther north. They wander, as a rule, alone or at the most two or 
three tents together, and they are more independent of good grazing grounds than 
the nomads. Some of the latter undertake, as we found, very extensive annual 
wanderings, coming the whole way from Gerfse to the regions we have just crossed, 
and after having passed the winter there again return to Gerése. During these 
journeys they always camp at places where good grass is to be found, and they 
are never in a hurry. Even the wandering itself is a part of the care they take 
of their flocks, and sometimes they stop several days at the same place to give their 
sheep a good rest, which, of course, always is chosen at places where the grass is 
particularly good. The nomads we had met thus undertake their long wanderings 
in search of better grass than is to be found at Gertse. It was by mere chance 
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same direction as Wellby and Malcolm and then turned to the S. E. or south, we 
would probably also have come across both hunters and nomads. The annual 
wanderings between Gertse and Lashung, Gomo and other places on our route are 
not to be regarded as something extraordinary, for quite similar wanderings are, no 
doubt, undertaken in other parts of Chang-/ang. Yet we know very little of them. 
We really only know a few particular cases which could with certainty be marked 
on maps. How very interesting it would be to be able to mark all the routes of 
the wandering nomads on a large-scale map! Only in the future such a map can 
be drawn. The same may be said of the gold-diggers. But probably their wanderings 
are very regular. The principal thing for them is to reach their gold mines as quickly 
as possible. They are less dependent on grazing grounds than the nomads, as they 
usually have only a few ponies with them, and the Tibetan ponies are, in case of 
need, nourished with flesh. But so long as we are unable to tell where all the 
different gold-mines are situated, and which of them are abandoned and which still 
in use, and from where the professional gold-miners come, we cannot think of a 
general map showing their yearly wanderings. We were now and would still for a 
rather long time, or to the southern parts of Zranshimalaya, travel through parts of 
Tibet where there is no permanent population, and where the human beings met 
with were like birds of passage. Still the problem of their wanderings is a most 
fascinating one, and a map of their annual migrations would give a very clear idea 
of their conditions of life as well as of the natural capacity of the country. 

The march of Movember 25th is interesting in so far as it takes us, in a 
distance of 12.3 km. to the S.S.E., from a height of 4,904 to 4,706 m. or a fall of 
198 m., being the same as 1:62. During the last four days the absolute altitude 
had thus constantly diminished from 5,167 to 5,103, 4,999, 4,904 and finally 4,706, 
showing that we had reached an unusually low depression. 

The S. W. storm ceased and the temperature again sank: last night to 
—26.8°. I have said before that the hard winter storms were more trying for the 
animals than anything else. In the night before and the morning of November 25th, 
4 mules died, and only 8 were left. The last storm had been too hard for them. 
The ponics of Sanskar and Ladak proved, in the long run, to stand the atrocities 
of the climate better than the mules. It would be of a certain physiological interest 
to mark out on a map the places where ponies and mules died, and to enter the 
date, the absolute altitude, the temperature and the strength of the wind. No doubt 
such a map would show the relation between the capacity of resistance of the ani- 
mals and the climatic elements. As a rule the effects of the bad influences, as for 
instance, lack of grass and water, will be delayed, so that occasionally some animals 
may die at a comparatively low place with good grass and water and no wind, if 
they, during the preceding days have had to endure cold, storms and starvation. 
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But even such circumstances could easily be read from a map containing all necessary 
information. The yaks we had bought from the nomads saved the situation, and it 
may be a question of whether the best plan would not be, for a thorough explora- 
tion of High Tibet, to use yaks, flesh-eating Tibetan ponies and Tibetan nomads as 
guides, An expedition of this kind would move very slowly, but it would be nearly 
independent of the climate and other hardships of the journey. 

From Camp LNX we proceed S. S. E. through the very narrow, wild and 
picturesque valley that has cut its gorge through the sometimes nearly perpendicular, 
limestone rocks. The erosion bed in its bottom is meandering and filled with gravel, 
but on its sides, the left or the right, there is always space enough for the road, 
which here is only one single path. The ice of Camp LAN soon ceases and no 
more appears lower down. The rock, grey dense limestone as before, projects from 
both sides and presents a picturesque scenery of a kind that is rather rare on these 
great levelled altitudes. Very often fireplaces are passed, which mark the camps of 
gold-diggers and salt-caravans and other people and date from seasons of the year 
when water is to be had everywhere in the gorge. The valley opens up gradually 
and becomes broader; at its right side there are now soft rounded hills, between 
which a spring was found. At a short distance from there, the country was quite 
open and we had an excellent view of the region. From a little hill, I sketched 
Pan. 76A and 768, Tab. 12. It shows to the N. 24° W. the opening of the narrow 
valley in which we had come down. To the north and N. E. it shows the mountain 
group that had separated the first half of the day’s march from the great valley we 
had followed for three days. From E. N. E. to S. E. we see a new lake larger than 
the previous ones ever since Gomo-tsaka. East of the lake bed and the whole way 
around to S. W. there were moderate, rounded mountains. Already here one got 
the impression of having a large tectonic valley to the S.E., a valley stretching 
S. W.—N. E., and joining the large valley we had followed, just at the place where 
the new lake was situated. To the E.N.E. the country was open and low, and in 
this direction the new large valley seemed to continue. All the mountains in the 
neighbourhood were coloured in different red and pink tints. The lake dominates 
the landscape with its dazzling white surface. Only where the shore was nearest 
to us, a little bit of open water could be seen. At the shore, terraces and ridges 
of fine white dust or gypsum were seen, It was easy to see that it was a dying 
lake of the same kind as I have described in western Tibet, for instance: Awkor-/so. 

From the observation point we continued down a desiccation terrace, on the 
slope of which we found a wanz-r7gmo of the kind which are so common in Ladaé, 
though only 3 m. in Jength and 1 m. broad and o.2 m. high. Most of the stones 
were round or flat and only a few were slabs of schist. ‘The usual inscription was 
well and carefully carried out and painted in red and green. It was surprising to 
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find a manzt-17gmo here, far away in the wilderness; usually, as for instance in the 
valleys of the 7ranshzmalaya, they indicate the approach to a gompa or some other 
sacred place. 

Continuing S. E. at a distance of one or one and a half kilometer from the 
shore, we slowly descend, crossing some erosion beds to a comparatively large valley 
with a larger bed which is always dry. The mountains at its southern side send 
out a little promontory into the lake. At the shore we again see the curiously 
modelled formations of white deposits of salt and gypsum. Here and there small 
open pools of water are seen. Just outside the promontory a tepid spring comes 
up, forming a strip of open, bitterly salt water in the middle of the white deposits, 
My men said that a little distance from the shore the bed was covered with ice, 
though I am not sure that it was not all white dry deposits. On the northern 
slopes of the hills at the southern side of the valley, four distinct terraces were seen, 
the lowest at about 20 m. above the lake and all at short intervals from one another. 
The limestone rocks of the place are wild and steep. We crossed them in a low 
threshold and after passing a transverse valley from the S. 80° W., we had to climb 
a second, somewhat higher range or ramification, parallel to the first one. This 
second range also ends with a promontory into the lake, at the base of which, there 
is also open water. The living rock is everywhere a grey, dense limestone. After 
crossing a new transverse valley from S. 80° W., the road crossed a third very low 
threshold of wild rugged cliffs. On these small passes, cairns were built; also three 
stone pyramids on the one in the middle. ‘The ground is full of gravel. Our direction 
finally becomes south, between the base of the mountains and the white shore. The 
southern part of the lake bed is modelled in the most curious way in pyramids, 
tables, walls, cones and different extraordinary formations with deep furrows between, 
which all is a work of the winds. Farther out in the bed, one had really the im- 
pression of seeing ice. J*resh water could be obtained from several springs. As 
we had no guides now, I could not determine the name of this interesting place, 
but it corresponds in every detail with the description I had received from our last 
‘Tibetans when they spoke of Rzwek-chutsan or »The hot water of the black moun- 
tain», so | have entered this name on PI. 5.! 

At Camp LXXJ we were at the lowest point we had passed ever since 
Gogra, on August 28th, or nearly three months before. The height was only 4,706 m., 
which also signifies the height of the lake. We had obviously left the highest pro- 
tuberance of the plateau-land behind, and had arrived at regions some 200 or 300 m. 
lower than the altitudes we were accustomed to. Pan. 784 and 788, Tab. 12, gives 
a general aspect of the limestone mountains to the west, N. W., north and N.E. 


' Kinek on the map and on the panorama 75 is of course a misprint for Aineé. 
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from Camp LNXX7J and gives an idea of their rocky, rugged forms. To the N. 46°E,, 
the country appears very low; here is the opening of the broad large valley which 
seems to continue in a north-easterly direction. To the E. N. E., east and S. E. are 
the more rounded and moderate hills situated on the eastern side of the lake. 

All the mountains visible from Camp LNX/ were of different red nuances, 
some of them being nearly violet or pink. At sunset these red colours were in- 
tensified in an almost fantastic way. They had been red as brick or blood, but 
when the sun was near the horizon, they appeared like volcanoes with glowing lava. 
The reflexion from these red mountains even tinted the otherwise snow-white lake 
to a light pink colour. The more distant mountains to the N. E. showed them- 
selves in a very fine and light colour, but everything in sight was red or pink, 
a landscape of the most brilliant and fascinating colouring I have ever seen. Above 
it the sky was as blue as a turquoise. The silence, the absence of life of any kind, 
gave the impression of a dream rather than of reality. At Camp LN.N/, on the 
night to November 26th, we had a temperature of —33.2° which was the lowest 
temperature hitherto. It is curious that this should take place at the lowest point 
we had camped at, on the Chang-tang. 

Before leaving Camp LXX/J, I sent one of my men on a reconnoitring trip across 
the southern part of the lake. On his return, he reported that the ice-sheets visible 
here and there from the western shore, were simply formed on pools from springs, 
of which he had seen eleven. Some of them were salt; others nearly fresh. The 
rest of the bed was dry and consisted of white salt and gypsum deposits, At 
Camp LX XY, calcareous sinter had formed in the bed of the lake. It would, of course, 
be most interesting to execute a careful and detailed survey and geological research 
of such a basin as that of Arwck-chutsan. The lake bed and its surrounding moun- 
tains should be mapped on a large scale and the desiccation terraces marked out. 
Such a monographic study of one basin would serve as a prototype of all other 
formations of the same kind on the Chang-tang plateau-land and also give an idea 
of desiccation. I made an attempt of that kind at Leforv-/so' in 1go1. The diffi- 
culties of such an undertaking are, however, great, for usually, one is depending 
too much on a dying caravan, the endurance of which does not suffice for a longer 
stay. When reaching such a place as Arneh-ehutsan, the chief interest of a caravan 
is to try to save itself until it reaches lower regions. First the pioneer work has to 
be done. The next stage of scientific exploration will be the detailed research. 

On November 26th, we proceeded only 4.8 km. 5. S. 1°, rising from 4,706 to 
4,819 m. or 113m. 7 ¢. at a rate of 1:42. Already from Camp LN XT, we could 
see that we had to cross a new pass to the south, and decided to approach it a 


+ Scientific Results, Vol. IV, p. 138 et seq., and Pl. 26. 
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few kilometers before traversing it. We therefore crossed the plain south of the 
lake in a straight line. The rise was gradual and comfortable to the foot of the 
southern hills. A comparatively large erosion furrow from the western mountains 
was crossed, and later on we followed a dry watercourse from the southern hills. 
These beds, as well as many others around the lake, carry water at some seasons 
and very likely the lake bed becomes filled with a very thin sheet of water, which 
soon evaporates in the autumn. At half an hour's distance from Camp LXX/, we 
crossed an old beach-line of the lake. We entered the valley coming from the next 
pass in front of us. Its gravelly bed was filled with extensive ice-sheets and some 
running water, from springs. Here Camp LNX// was pitched. Of wild animals, 
only a few antelopes were seen. Dung of kyangs was common, but no signs of 
wild yak was to be found. From numerous old fireplaces, one could see that the 
‘Tibetans used to pass a night here on their wanderings. At half past ten a. m. the 
usual S. W. wind began. 

Pan. 80, Tab. 13, shows the view to the north from Camp LXX//. In the 
foreground are the last slopes of the hills on both sides of the valley from the pass. 
Above them a part of the lake is visible and north of it, the mountain group 
bordering the lake basin at that side. 


CHAPTER IX. 
TO BOGTSANG-TSANGPO. 


On November 27th our march goes for 14 km. to theS.S.W. From Camp LXX// 
we had 4.3 km. to the pass }wmrang-lopchangs, the absolute altitude of which is 
5,032 m., being a rise of 213 m. or as 1:20, From the pass we had 9.7 km. to 
Camp LXXTTI, the height of which is 4,753 m., or a descent of 279 m. at a rate 
of 1:35. These figures indicate the profile of the range we now crossed and which 
separates two self-contained basins from one another. The two endpoints, Cawzp LX XII 
and £XX///, have nearly the same height, and the pass is some 300 m. above them. 
The pass of Fumrang-lopchangs is exactly 400 m. lower than Chakchom-la. We 
again were reminded of the fact that we were approaching lower parts of the 
Chang-tang. 

From Camp LXXI/ we begin to rise in the valley of the pass. From both 
sides small tributary valleys enter. In one of them was a track along which some 
time ago great flocks of sheep and many yaks had been driven. In the valley 
there were many old fireplaces. There was ice only at one place, but no water. 
No wild animals were seen. Just south of Camp LXX// the rock is grey, dense 
limestone, after which there is no living rock within reach the whole way across the 
pass. Only at the mouth of the valley that goes south from the pass, there is again 
solid rock, consisting of red, fine-grained limestone. 

The pass of Yumrang-lopchangs is rounded and easy and affords a magni- 
ficent view, particularly to the north and N. W. where we behold the country we 
have just come through. Pan. 874 and 878, Tab. 14, is taken from the pass. To 
the N. 6° E. we again see the lake and the mountain group north of it, having 
nearly the same aspect as on Pan. 80, Tab. 13. To the E.N.E,, east and 12. S.E. 
are parts of the range we are just crossing in the pass. Between S. 1° E. and 
S. 9° W. is the valley that goes down from the pass and which we followed. As 
regarded from this high standpoint, one gets an excellent general impression of the 
comparatively low depression we have just left behind and of the picturesque red 
mountains surrounding it. It is surprising that not the slightest patch of snow is in sight. 
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The last snow-covered mountains are no longer visible. In this respect these central 
parts of Tibet are very unlike the eastern regions of the plateau-land I had previously 
travelled through and where high mountain groups with eternal snow and glaciers are 
occasionally seen. The view to the south from the pass was not easy to make out; 
it looked like a series of different ranges stretching east and west, one beyond the other. 

On the Yumrang-lopchangs Pass, a cairn was erected. The road was quite 
distinct, though it seemed not to be very much frequented by travellers. In the 
valley going south from the pass, there are, however, many old and new fireplaces, 
though there is now not a drop of water nor any ice. At seasons when travellers 
pass there must be water from springs which become dry in the autumn. The red 
range of limestone and conglomerate that was called AZuhpo-malung (or Aflogbo) by 
some Tibetans, and has a rather rocky and wild crest, stretches east and west and 
is pierced by the valley. The latter opens out into a great tectonic valley running 
N. E—S. W. Its N. E. part seems to be closed by mostly rounded hills, where only 
here and there living rock crops out; it forms a self-contained basin or flat depression 
bounded to the north by the Avwhpo-malung Range, and to the south by a double 
range of moderate size. The central part of the depression is occupied by a little 
salt lake with some open water and surrounded by an extensive bed of calcareous 
sinter and greenish white deposits, forming a labyrinth of furrows and ridges of the 
same kind as at Rrnek-chutsan and reminding one of the yardangs of the Lop 
Desert. The lake is oblong from N. 68° E. to S. 68° W. In its N. E. prolongation, 
there is another little salt pool, also surrounded by the same white bed of deposits. 
The little lake was called Loma-ydsung, and its absolute altitude was 4,713 m. The 
depression is, therefore, comparatively low and surrounded by mountains on all sides. 
From the point where the pass valley goes out into the depression, Pan. 84, Tab. 14, 
was sketched showing the series of mountains and hills bounding the depression to 
the east; to the S, 27° E. the lake Loma-ydsung is visible. 

The tectonic valley, the N. E. part of which is formed by this depression, con- 
tinues S. S. W., but here becomes much narrower and is occupied by the little brook 
called Mrring-tsang po, according to the description previously given by the Tibetans, 
Between the point where we first reached the brook and the basin of Loma-ydsung, 
there is, obviously, somewhere a flat threshold. 

From the foot of Afukpo-malung we marched S, S. W. along the base of a 
series of well-marked and steep hills cut through by several small deep-cut trans- 
verse valleys with gravelly beds. At the point where we came nearest to the lake 
we were about 40 m. above its surface, and could clearly see how all the erosion 
furrows gathered at the little lake. When our direction becomes S. W. we have to 
our right a series of small rugged rocks and cliffs consisting of much weathered 
greyish red quartz-amphibol-diorite-porphyrite. 
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Camp LNXITI was pitched on the left bank of a brook, the largest we had 
seen ever since Camp NNXT/. It was covered all over with very strong ice, under 
which water continued to flow. It came from a transverse valley to the west of 
the camp and flowed in a big bend, turning across the large valley to the base of 
the mountains at its eastern side and farther south and S.S.W. Here the height 
was 4,753 m. or 40 m. above Loma-yiisung which indicates the existence of the 
above-mentioned threshold. Large flocks of sheep and tame yaks werc seen lower 
down the valley, and from some sheepfolds dung could be collected for our fires. 
Tracks of kyangs were extremely common, — there was scarcely a square foot 
without them. The animals themselves were seen in several flocks on the slopes of 
the surrounding mountains. Rabbits’ holes were again numerous, though here appear- 
ing regionally, some belts being free from them. Pan. 814 and 818, Tab. 13, serves 
as an illustration of the general geographic situation around this camp. To the 
N. 62° E. is the flat threshold separating the river from the basin of the Loma- 
ydsung. To the E,S. EF. are the mountains bounding the basin on the south. To 
the S.S. W. we sce the continuation of the valley of Miving-tsangfo, though it is 
somewhat hidden by small hills just south of the camp. From S. 25° W. to S. 88° W. 
is the comparatively large group of mountains which is situated inside the big bend 
of the river. Near N. 70° W. is the upper part of the valley of Mirdug-tsang po. 
Judging from the size of the river at Camp LXX///, it may come from several 
days’ distance to the west. 

On November 28th, the distance covered is 10.3 km. to the S. W. and S.S. W. 
during which the ground sinks 110 m. or to 4,643 m., being a rate of 1:94. 

Leaving Camp LNXNIIT, where we had found a manz-rigmo on a little hill, 
we continued along the left bank of the river. Only on its right side, an erosion 
terrace had been formed, and the river seemed to press along this side. Farther 
down the running water grows less and less, and finally comes to an end, after 
which there is only ice in the bed. Ice-sheets were seen also at the foot of the 
eastern hills in two or three places. The mountains west of the valley are fairly 
considerable. Where we cross the bed of the river it is already dry, even without ice. 
At our second crossing the bed sweeps along the base of a dark green schistose 
rock with a steep fall into the valley. Here from a tributary gorge, an ice-sheet comes 
out and nearly reaches the principal bed of the valley. The mountains on both sides 
of the valley are rounded, consisting of detritus, through which here and there living rock 
makes its appearance. Higher up in a side-valley from the east, large flocks of sheep 
were grazing, and along the road three Tibetans were dwelling inside the wall of 
a sheepfold. They told us that four black tents were pitched in the side-valley. The 
Tibetan nomads are very clever in finding out such places for their camps where 


the tents are tolerably protected against the eternal, bitterly cold S. W. wind. 
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The ground of the valley is a little undulating, hard and comfortable, though 
here and there destroyed by rabbits’ holes. The tussock-grass is somewhat higher than 
before, but more rare than in regions farther north. The mountains to the right side 
of the valley are pierced by several transverse gorges with screes of gravel at their 
mouths. Kyangs are very numerous; we had never seen so many animals of this 
kind gathered on so small an area. At one or two places ice-sheets again appeared 
in the bed, and finally we passed a very abundant spring forming a regular brook 
of fine clear fresh water which a little lower down flowed between narrow ice-sheets 
which by and by grow broader and finally fill the whole bed. Here Camp LNNIV 
was pitched. The place, according to the shepherds, was called Bogar-yunug; the 
name Mirtug-tsaugpo, they had never heard; therefore it is not put on my map. 
The flocks of sheep and yaks they were watching belonged to a well-to-do nomad 
farther south, whose tents were situated on our road. Pan. 824 and 82B, Tab. 13, 
gives an idea of the surrounding mountains. To the N. E. is the valley by which 
we had come down, to the east and S. FE. the mountains at the left side of the 
valley, to the south the continuation of the latter, and to the S. W., west, N. W. 
and north the mountains at the right side of the valley. To the south the country 
seems to be low and open, though bounded far away by low ridges and ranges 
chiefly running cast and west. 

The next day’s march, on Aovemécr 29th, takes us 12.5 km. south and from 
4,643 to 4.503 m. or a fall of 140 m, which gives the relation of 1:89. This is 
interesting in so far that Camp LNNV with its height of 4,503 m. is the lowest 
camp on the whole crossing through the great Tibetan plateau-land. We had not 
been so low as here ever since a point a litthke above Podrang, and even in the 
deep-cut valley of the Chang-chenmo we had been at a somewhat higher altitude 
than at Camp LNNV. South of Camp LN NV we again began to rise gradually, 
and we had to proceed the whole way to the central parts of 7xanshzmalaya, at 
Bup-chu, between Chesang-la and Dangbo-la, and between Camps CNN and CNA, 
before we again descended to such a low level. Even the valley of Aogtsang- 
tsangpo 18 no exception to this rule, for the lake Dagtse-¢so into which this river 
flows, has a height of 4,544 m. During my earlier journeys on the plateau-land of 
Chang-tang proper I had never found any point at such a low altitude as 4,503 m. 
Therefore, the region around Camp N.NV must be regarded as a quite exceptionally 
low depression. On the other hand, it must be remembered that 4,503 m. is always 
a rather considerable height in itself, and that a difference of 200 or 300 m. more 
or less is not very much. From Camps LNN///] and LNN/V, one sees and feels, 
of course, that the country is falling in the direction of the road. Otherwise, the 
features of the landscape are about the same as elsewhere. One difference is, it is 
true, that here a regular river with well-eroded terraces is directed to the depression. 


A LOW DEPRESSION ON THE CHANG-TANG. [a3 


During the whole night, a strong wind had been blowing and the minimum 
temperature was only —23.9° But from 10 o'clock a. m. the atmosphere was in an 
equilibrium that is very rare on the Chang-tang. 

From Camp LNN/I’ we go south with the base of the eastern mountains 
near our left and the chief watercourse of the valley at our right. ‘The mountains 
are pierced by innumerable gorges and erosion beds directed to the river. As the 
road follows an old terrace about 20 m. above the river, and as this is also pierced 
by all the small tributaries, we have to cross them all, which makes this part of 
the road very tiresome. Several of them have perpendicular sides a few meters 
high and to avoid them the road goes in a zigzag. Outside the mouths of some 
bigger gorges and tributary valleys, conical fans have been formed on which the 
beds of the watercourses have divided themselves in many delta-branches, All the 
beds are full of gravel. Everything seems to indicate that we have reached a region 
with more precipitation than those parts of the plateau-land which we have left behind. 
Probably during the latter half of the summer, the monsoon rains reach these regions. 
In one of the larger tributary valleys, there is a little brook, from a spring, forming 
ice-sheets. In the bed of the main brook itself the ice-sheets are very extensive and 
there are several small islands in the ice. Here the right terrace of the principal 
brook is well-marked and about 10 m. high, somewhat rounded and pierced by 
innumerable gorges of the same kind as on the left side. At the latter, the terraces 
grow lower and finally disappear. To the right or western side of the valley the 
mountains retreat gradually, are more interrupted, and different groups of them are, 
here and there, separated by small plains. 

Finally our valley opens out into a large plain or arena-shaped steppe with 
hard comfortable soil of fine gravel with small sparse plants, which, however, come 
to an end in the lowest part of the depression, and with rabbits’ holes which also become 
more and more rare. The ‘Tibetan road turns S. E., but we leave it and march 
southwards in the direction of a few black tents. The plain still falls to the south. 
It is full of tracks of tame animals and of kyangs. Flocks of sheep are visible 
among the hills to the west, at a great distance. The bed of Wer7uy-tsang po be- 
comes broader and turns more and more S, E. to the lake bed of the depression. 
At a point east of the river bed, I observed a height of 4,490 m., which is even 
lower than the altitude of Camp LYNV, though the latter, 4,503 m., is more reliable. 
When we crossed the bed it still contained some ice. The lake bed, which was left 
at some distance to the east, seemed to be dry now and filled with deposits like 
those of the previous depressions. To the S.S. W. there appeared another greenish 
white bed, which is the continuation of the dying lake. There, springs came up. 
The depression is oblong from east to west and may perhaps be regarded as a part 
of a latitudinal valley. On all sides it is bounded by fairly low mountains of violet, 
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brown, reddish, pink and yellow colours. To the north the hills are more compact, 
and even the opening of the valley we came down through can hardly be recognized. 
To the east the country is fairly open, to the south and west the mountains are 
more interrupted. It is difficult to make out any prevalent orographical order, 
though it seems as if the general stretching were from west to east. The grass of 
the steppe is not very good. At Camp /.NNV there were fresh springs, Near a 
black promontory to the S. W. four Tibetan tents were visible and two others to 
the south, The shepherds we had met above Bogar-yang had given us the name 
of Derune-ungota for the large plain; from the same informants we had obtained 
the names Vamrang-lopchangs, AMlukpo-malung, Loma-ydsung and Bogar-yung. 

Pan. 834 and 838, Tab. 13, is taken from Camp LNNV. The impression of 
a plain is given principally by the comparatively great distance to the mountains 
all around. The latter, therefore, seem somewhat lower than they are in reality. The 
panorama also shows very clearly that these mountains are distributed into different 
groups and masses, the plastic forms of which betray a very advanced state of denu- 
dation. Both to the east and to the W.S. W. the country is open, and the plain may, 
therefore, be regarded as a part of a latitudinal valley of no small dimensions. The 
east-west stretching of the mountain ranges and great latitudinal valleys now begins 
to be more and more pronounced. For several days’ marches the tectonic lines had 
been running north-south. But in the extensive and broad belt of interior Tibet which 
is situated north of the great lakes and parallel to 7ranshimalaya, the east-west lines 
are predominating. This fact is clearly illustrated by the stretching of the valley of 
the Bogtsang-tsang po. The routes of Nain Sing, Littledale and myself, which we 
would cross within a few day's, also indicate the most comfortable direction of pro- 
gress in this part of Tibet. 

According to the general map in 1: 1,000,000, constructed by Colonel H. Bystrém, 
my two meridional marches from Camp LX X/// to the neighbourhood of Camp 
LXXV coincide with the route of Captain Bower in 1891—1892. 

The nomads of the district around Camp LXAV were not of the hospitable 
and friendly disposition as the nomads from Gertse. They only sold us some sheep, 
butter and milk, but would not assist us with yaks nor tell us the names of places 
around the camp. They only told us we had four days more to Bogtsang-tsangpo, and 
in two days we should meet other nomads, They were subject to Deva-shung in Lhasa, 
and would not have any intercourse with a caravan in which there was a European. 

A wanderer from Nakchu made his appearance at our tents and gave us some 
interesting information that has to be recorded. He belonged to a company of eight 
wandering tents from Neskchuw which had made a pilgrimage to the sacred lake of 
Afanasarovar and now were on their way home, camping at about half a day’s march 
from us. They reckoned 35 persons including women and children, and had 600 sheep 
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and 100 yaks with them, from which they get milk and butter and occasionally 
flesh. However, they spare their own flocks as much as possible and kill wild 
yaks, antelopes or even kyangs. Not every year, but certainly once in two years 
such a caravan of pilgrims starts from Mekchu. Different families agree to keep 
together on the journey, as small companies are more exposed to attacks from robbers 
and thieves. Some caravans accomplish the journey in one year, others in two. 
The wandering village of our man even calculated three years for the whole pilgri- 
mage. They used to stay some 20 days at every place where the grass was good, 
otherwise only 4 or 5 days. For the march alone they had needed two months 
from A/anasarovar to our Camp LN XV, and had about go marches from here to 
Nakchu. At the Sacred Lake they had spent two months, and had wandered only 
once round the lake which had taken three days. The district around our Camp LV NV’ 
he called A/ogé0-dimrap, and the small black mountains south of the camp, Deraung- 
lopchang, reminding one of the Drrung-ungota mentioned by the shepherds of 
Bogar-yung. Regarding the stations on the pilgrims’ road from Makchu to the 
Sacred Lake, he obviously did not remember their names. At any rate the names 
he mentioned did not seem to be reliable. However, from J/og6o-dimrap to Nakchu 
he gave the following: A/ogbo-tamchuk, a name that we had heard before without 
being able to locate it; Geru-takar, a white mountain; A/oga-bendc, Aoga-tasuk, 
a mountainous region, Lexgkang-tso, Moga-taknak, Moga-taksum, Kanchung-karlep, 
Shintsuk-naruk, a large valley, A‘o/ok-tso, a large lake, Wor-gcrep, a lake, where 
curiously enough the Mongolian word »nor» enters instead of »tso», Sere-yenhar, a 
mountain, Gav, Bum, reminding one of the Bam-tso, Andar-tsaka, a salt lake, Sexsung- 
tsaka, a Salt lake, Chorg?-tsaka, a salt lake, 7sak¢-tsangfo, a river, Chepcha, a 
region »with mountains of sand», which seems to indicate sand-dunes, though such 
formations are nearly unknown in the interior of Tibet, Zyo-ar, and finally, 
Nakchu-tsang fo. 

On the road from Camp LNXV to the Sacred Lake he remembered the 
following names of which several are correct and have been mentioned in Vol. II 
and Vol. II], whereas others cannot be identified: Asgo-chokmar, Tagar-dongshi, 
Kartsce-martse, Kepa-shokta, a red mountain, Shesaugsham, a large mountain, 
Shara-darlum with the lake Shara-yum-tso, Sanshen-sanshung, Shabuk-nyartse, a 
salt lake, Chzmbo-ka-/a, a large ice-mountain, Gédj?-sumfang, a mountain with a 
plain at its base, Rakyror-tsaka, a salt lake, Penshtn-peushung, a mountain, Sé/eng- 
lopchang, Nachcbo, Maryum-la, Tokchen-tokchung, Lant-la, Gunenang, Pilung- 
lopchang, and, finally Hamchu, a brook near Tso-movang or the Sacred Lake. — 
This latter part of the road is quite clear and marked by such well-known objects 
as Shakangsham, Ka-la, Alaryum-la and Fokchcen. The first part is more difficult. 
It seems, however, to be situated north of Chargut-tso and Sclling-tso, two lakes 
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which our informant never had heard of. From his descriptions it would seem as 
if his 7sa-k7-/sangpo, were the same as my Sachu-tsangpo of 1901, Probably one 
cannot talk of a certain road as being always chosen by these pilgrims to J/azas- 
arovar. They are independent of all sorts of roads, but in the highest degree 
dependent upon the grazing-grounds. But, of course, the general direction of their 
wanderings is approximately determined by experience for centumes. Most likely 
they must be supposed to stick to a zone or stripe of land of a certain breadth, but 
not so broad that they lose too much of the general direction, Their wanderings 
are a combined satisfaction of a religious calling and the needs of practical life. 

Though we had so far only met a very few Tibetans, we had been able to 
establish the existence of several roads or tracks crossing the desolate Chang-tang 
in several directions. The Mafkchu pilgrims’ track crosses the whole plateau-land. 
The gold-diggers from Lhasa have their own track up to the district of Lashung. 
To the grazing- and hunting-grounds of the same district the Gertse nomads have 
their own track. Here we have, therefore, three different kinds of roads: pilgrims’, 
nomads’ and gold-diggers’. To these we may add the roads of the salt caravans 
and of ordinary merchants, the former having about the same habits as the nomads, 
as they are dependent on the grazing for their sheep caravans; the latter chiefly 
follow the administrative roads, All kinds of roads become, of course, more nume- 
rous the farther one proceeds to the south. Only a few of these roads are known 
to us. When in the future our knowledge will be more complete, they should be 
drawn on a map in different colours, and they should form a net, the meshes of 
which would be rather thick in the south and thinner to the north. But such a 
map would aflord a very good illustration of the life and movement constantly going 
on in ‘Tibet. It would also teach us that nearly all the roads avoid the high moun- 
tains and the difficult passes, and that they stick as much as possible to the lowest 
parts of the plateau-land. We would find that the human highways stand in a very 
pronounced relation to the orography. From a map on which only the road nets 
were entercd we would be able to judge that the highest mountains were situated exactly 
in the meshes between the roads. From these road nets we would be able to con- 
struct a map of the general orographic features and the principal stretchings of the 
mountain ranges. 

On Decembcr 1st we proceeded 11.2 km. to the SS. E. leaving the low de- 
pression of J/ogbo-dinvap and rising from 4,503 to 4,673 m., 170 m. or at a rate 
of 1:66. This night the temperature sank to —31.2, Wolves were numerous in 
the region; the nomads, no doubt, have a hard fight with them. Going S. S, EF. 
from the camp we cross furrows, erosion beds, springs and ice-sheets directed to 
the west; terraces and small ridges of greenish white clay and gypsum, old deposits 
in the lake which once must have filled the basin. Here and there are quite recent 
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alluvial surfaces of fine dust brought down by rainwater. Our march goes towards 
the eastern promontory ofa little mountain group with small peaks and gorges. We 
cross some erosion furrows directed to the W. N. W., probably those that were 
crossed again higher up where they ran to the N.N.\W. The ascent of the ground 
is quite visible though gradual and slow. Farther on, a deep-cut dry bed was passed, 
receiving tributaries from the S. W. In it there was a Tibetan tent with two big 
yellow dogs; the inhabitants did not show themselves. To the N. 70° E. a mount 
is rising higher than usua] and with some snow on the top. From the southern 
mountains several dry beds come down all joining by and by and probably going to the 
region just west of Camp LNAI’ where the lowest part of the depression seems 
to be situated. In one of these beds, which was shallow but had erosion terraccs, 
we pitched Camp LNNV/ at a place where ice was to be had in the bed. From 
this point we had a good view of the whole arena valley, and could now see the 
opening of the Sogar-yung valley with its extensive ice-shects. To the south only 
Jow mountains became visible, and the bordering pass of the great depression seemed 
to be far away still. The grass was bad, not to be compared with that which we 
had had far to the north. No wild animals had been seen, only dung of kyangs. 

On Decembcr 2nd we made 13.3 km. to the S. S. W., disregarding a bend 
to the east due tu my losing the track of the caravan. The ground stil] ascended 
gradually to 4,891 m. or 218 m, being a rate of 1:61. We follow the bed, in 
which Cainp LNNI‘T/ is pitched to the S. E, and reach open ground where the 
hard soil is crossed by innumerable tracks in all directions. Rabbits’ holes again 
pierce the ground nearly everywhere. At the point where we turned from S, E. 
to S. W. the ground seemed to fall eastwards; we had thus passed a little flat threshold 
without being aware of it. Here the height was 4,743 m. Pan. 86A and 868, Tab. 14, 
was sketched. It shows flat rolling hills to the N. E., somewhat higher hills to the 
east and S.E., a mountain range with pyramidal peaks to the south and S. W.,, in 
which the pass bordering the large depression was to be found, and to the west 
very open country. We were, therefore, again crossing a latitudinal valley stretch- 
ing east and west. 

Irom this point we ride across the plain and its several crosion beds and 
enter a larger valley to the south. Near a fresh-water spring, Camp LNNV// was 
pitched. Here two well-dressed Tibetans made their appearance and told us they 
belonged to the caravan of pilgrims mentioned before. They sold us six large yaks, 
which was quite a necessary assistance as only 18 of our own animals now were 
left. All our luggage was now carried by yaks. A Tibetan who had accompanied 
our caravan during the day’s march gave us the following names: 7sczvo-labrak 
was the place a few miles S. W. of Camp LNNV/ where the informant had his 
home, and where a few black tents now dwell.  Chau-m7nyung was the name 
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of the valley of Camp LNNV/. Senjung was a spring a_ short distance 
south of the same camp. Gelam-lapsang are the mountains N. E. and east of 
Camp LNXVII, Uluba is a mountain N. W. of the same camp, Chulu-rang is the 
valley and spring of Camp LNXV//. The pass situated a short distance S. W. of 
the same camp he called A@rdo-/a, though it was called Ao/ok-/a by other infor- 
mants. Hoko-/a was a third denomination for it. This apparent confusion no doubt 
is due to the fact that there are, as we had heard, three different roads across the 
Gelam-lapsang Range, and each of these roads leads to its own pass. Aoloh-la 
seems to be the most reliable name for the pass we crossed; the two other -passes 
were said to be situated to the east of it. 

Regarding the road in front of us, the Tibetans gave us the following in- 
formation: Chupta was the name of the district where we would have our next 
camp: south of it we would come across some salt lakes or pools called 7sertug- 
nakta-tso, from which we had only one day to Bogtsang-tsangpo. Tagra-ripeha 
was said to be the name of a mountain west of A’olof-/a, and Pota-/am a mountain 
east of the same pass. The latter, however, later on proved to be doubtful, as we 
found to the north of Bogtsang-tsang fo «a mount called Patu-loma, which indicates 
a confusion both of names and situation. Our road which was intended to lead us 
to Daugra-yum-tso was said to pass by the following stages, after Chwfta and 
Tsering-nakta-tso: Fogdse, Daktse, Shtscka, Chokjung, Foutsa, Langjung, Chama, 
Laagung and Serkung. 1 mention these names only for their own sake, for on 
our road in the direction of Dangra-yum-tso we could not identify a single one of 
them. They may, however, be situated on a quite different road than the one 
followed by us. Just south of A’o/ok-/a a direct road was said to run to Lhasa 
passing by Dagjung, Nabjur, Bogtsang-tsangpo, and Shagerak; Sterngna-gangrt 
was said to be a snow-covered mountain beside this road. 

The day had been cloudy and some snow had fallen on the mountains to the 
north, one of which was said to be the real Hoso. The temperature was a little 
higher than hitherto or —21.6° on the night of December 2nd and —22.6° the 
next night. Nor was the wind so hard as before. 

The day’s march on December zrd was 10.5 km. to the S. S. W., and 
Camp LX XVII was at 4,784 m. or 107 m. below Camp LXXV//. Between the 
two, we crossed the pass Ao/os-/a at 5,013 m.; being a threshold in the fairly in- 
significant latitudinal range of Gelam-/apsang which thus separates two self-contained 
basins from one another. Between dark hills a little valley leads up to the pass 
which is only 22 m. above the camp. On the pass there is a cairn of stones. The 
living rock here consists of red fine-grained calcareous sandstone. From here there 
was no other living rock the whole way to Camp LNNV/// where light red chalk- 
limestone cropped out in a little knoll. I hardly had time to draw a half panorama 
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(Nr. 89, Tab. 15) showing the general appearance of the undulating plateau-land to 
the north and south before the weather concealed every distant view. Clouds and 
snowsmist came sweeping from the west and filled the arena-valley to the south of 
the pass. We had time to discern the ice-sheets of Chuféa in the south, where 
we intended to camp. The road to this place crossed a plain or valley between 
two red ranges or ramifications of no great height. Some kilometers to the south 
of Chupta we had a real gateway between two other red ridges somewhat higher 
than the first. Beyond this gate, one gets a glimpse of the next arena-valley 
where the 7serzug-nuakta Lakes were said to be situated. This plain is bounded 
on the south by a reddish range of moderate height and irregular form beyond 
which the Bogtsang-tsangpo was said to run. Still farther south and beyond 
the latitudinal valley of the Bogtsang-tsangpo a dark-blue range of greater height 
was rising, having a not very high, but still snow-covered and dominating peak. 
The view to the south was, therefore, very extensive and we saw our road before 
us in a straight line for three days’ march. But then the snow began to fall, 
everything, even the nearest hills were hidden and the whole country became white. 
At the same time the view remained clear to the north, and it snowed only to 
the N. N. E. 

A little valley gocs down from the pass, receiving small tributaries from both 
sides. The descent is short, and soon we reach the quite level plain with some 
grass and hummocks. After 3.5 km. from the pass we are 192 m. below it, giving 
a rate of fall as 1:18. Seen from the plain, the Gelem-lapsang Mountains give 
us more the impression of their being a range than from the northern side. To 
the N. W. the country is quite open; it is a broad valley between small ranges 
with some rather sharp peaks. The plain falls very slowly to the south and is 
traversed by four watercourses, all containing ice but no water and probably coming 
from the western mountains. From the level ground a little knoll of chalk-limestone 
crops up with partly perpendicular sides and about 20 m. high. At this place which 
will be very easy to recognise for a future traveller, we had our Camp LXNANVJIT 
at a height of 4,784 m. 

The snow soon disappeared from the ground, but remained on the hills. 
Hoarfrost covered everything, even the tents, ponies and yaks. In the afternoon it 
again began to snow, but next morning it had evaporated and only the northern 
slopes were still white. Here we met three Tibetans on horseback who had visited 
friends in the north and now were on their way home to their tents a two days’ 
journey to the S. W. They told us that 7ok-deurakpa was situated a four days’ 
journey to the west. Regarding the ice-filled watercourses we had crossed, they 
were said to be the upper course of the Bogtsang-lsangpo, or at any rate, to belong 


to the hydrographic system of that river, which very likely was correct. 
17. IV. 
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From Camp LNNV//L, Pan. 854 and 858, Tab. 14, was sketched. At its 
beginning to the left, N. 35° W., the perpendicular side of the knoll at the camp is 
visible. Just to the left of N. 1° W. is the broad valley mentioned above, and to 
the right is the saddle with the Pass Ao/os-/a. Then follow the red mountains to 
the east of our route, and to the S.S.E., the direction of our next day’s march. 

On Decembcr 4th we had 14.1 km. to the S.S.W. We rise only 32 m. on 
this march. Camp LXNV/// was at 4,784 m., at the first lake we were at 4,772 m,; 
then the ground rose to the foot of the mountains with a height of 4,808 m.; a 
little threshold was 4,854 m. high, and Camp LX N/X 4,816 m. After crossing a 
new, large ice-bed, we ride over hard ground with very poor grass here and there. 
It is difficult to tell from where these rather large beds come, and it proved im- 
possible to get reliable answers from the Tibetans. It may be that they are branches 
of one watercourse coming from the latitudinal valley west of Camp LXXVTIT. 
The drainage of this valley should, then, be parallel to and fall in the same direction 
as Bogtsang-tsangpo. On his map, Nain Sing has such a river north of Bogtsang- 
tsangpo and called by him, Chu Zan Sangpo and in its upper part, Dougsang 
Chw and joining the principal river which he erroneously leads to Chargut-éso. 
Where we crossed the different branches they ran N. E., but, obviously, by and by 
turn east and S. E. 

The country again abounds in game. There were great flocks of kyangs and 
Pantholops antelopes. 

We pass the gate-way. Its eastern side consists of a perpendicular rock of 
chalk-limestone of reddish colour forming a little crest to the east with solid rock in 
its upper part. The rocks at the western side of the gate have a moderate slope 
to the north, but are steep to the south, where there are remains of Tibetan camps 
and sheepfolds, The open space in the gate-way is only about 200 m., and to the 
eye the ground is perfectly level. South of the gate we soon reach a little de- 
pression covered with ice; its bed continues to the west, but is dry here; to the 
S. E. is a chain of ice-sheets looking like very small lakes. I do not feel quite 
convinced that we here have anything to do with pools. The location and direction 
of these ice-sheets seem rather to indicate a bed, through which, after rains, a branch 
of running water makes its way down to Bogtsang-tsangpo. 

From the first ice-sheet the ground slowly rises towards the base of the southern 
mountains. On all sides the plain is surrounded by reddish, irregular mountains with 
rocky crests, ridges and small peaks, all rising from hills of detritus. The panorama 
88a and 888, Tab. 14, gives an idea of the general relief. From here the road 
slowly ascends to the little threshold of 4,854 m.; the valley going up, is broad and, 
to the east, bounded by reddish rugged rocks and hills, and to the west by dark, more 
rounded and a little higher mountains from which two dry watercourses come down. The 
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southern one is filled with ice and comes so near the threshold that it seems doubtful 
whether it flows to the north or the south of it. From the furrows in the ground, 
it even seems at highwater times to form a bifurcation, Camp LNNIN was 
placed in the very angle between two ice-filled beds, the southern of which also 
had running water. The joint brook flows to the S. 50° E. in a deep-cut valley, 
and is a left tributary of the Bogtsang-isangpo. In the background to the S. 66° E., 
appeared a snow-covered peak belonging to a comparatively high range or group. 
To the S. W. and W. S. W. we are aware of a series of small stcep peaks, pyramids 
or pinnacles which rise abruptly from the undulating grass-covered ground of detritus. 
They are not high, but very steep or perpendicular to the north or N. E. On the 
accompanying photograph they are clearly visible. This photograph should be com- 
pared with the panorama goa and got, Tab. 15, where the same pinnacles are to 
be found from S. 52° W. to S. 80° W. They consist of light reddish chalk-limestone. 
To the N. 82° W. we see the comparatively high mount which we left to our right 
when ascending to the pass, It is visible both on the panorama and on two photo- 
graphs. The eastern slopes of this mount are furrowed by innumerable dry water- 
courses. ‘The first-mentioned photograph is an excellent illustration of the general 
relief worked out by running water and erosion. In the lower part of the principal 
bed, situated close to Camp LNN/X, a part of the ice-sheet is readily visible. One 
even gets a graphic impression of the hopeless barrenness of the soil, which goes a 
long way to explain the cause of our heavy losses in caravan animals, Over the 
hills to the south, the road continues to a pass which we had to cross the next day. 
No nomads were in sight, the grass extremely poor, and dung very rare. 

On December 5th our direction is nearly south for 12.2 km. From Camp 
LNN/JNX we have only to rise 27 m, to a flat threshold, 4,843 m. high, from which 
the ground slopes down to the bed of the Logtsang-lsangpo, 4,710 m. in height. 
From the river we again slowly rise to Camp LYNN at 4,760 m. 

The S. W. wind had been strong again. Vhe temperature was —25.4°. 

From the camp we have to cross undulating hills and rather deep-cut water- 
courses with gravelly beds here and there with small limestone knolls cropping up 
at the sides, and finally we follow a little watercourse which later on joins the brook 
at Camp LNX/N and originates from the pass. The latter is a flat saddle of quite 
secondary importance, but is still provided with two cairns and traversed by many 
paths of tame yaks and sheep. The living rock consists of grey quartz-amphibol- 
diorite-porphyrite; below the pass the gravel was of dark grey dense aptien-limestone. 
Pan. 91, Tab. 15, shows the view to the south from this threshold. To the south 
the valley of Logtsang-tsang po is bounded by considerable mountains, Down in the 
valley, the river meanders in several branches all covered with ice. Jéxactly to the 
south of the pass the latitudinal valley of the river is very broad and more like a 
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plain. The fall is so gradual that it would be impossible to tell in which direction the 
ground slopes. To the west and east the great valley is much narrower and the 
river here seems to be in one branch, ‘To the S. E. there is a large tributary valley 
with a ribbon of ice from a spring, In the same direction there is a small snow- 
peak which we had seen from Camp LNNTN. To the S. W. black tents are visible 
at three different places, and flocks of tame yaks are grazing on the plain. To the 
west is a pyramidal top with steep sides, dominating the landscape far away to the 
east and west. From the pass we go down to the plain of this big valley, the 
ground of which consists of alluvium with some poor grass. Several dry beds were 
crossed before we reached two ice-covered branches of the river, the latter also 
containing running water. We camped near the base of the mountains at the right 
side of the river. The living rock here consisted of brown, weathered limestone. 
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CHAPTER X. 
THE BOGTSANG-TSANGPO. 


From Camp LN NX, Pan. 934 and 938, Tab. 15, is sketched. The first part 
of it, to the S, 80° W. and west will also be recognized on the accompanying photo- 
graph. To the N. 60° W. is a pyramidal peak rising above its surroundings, To 
the N. W., north and N. E. are the mountains bordering the valley of the Bog/sang- 
tsangpo to the north, It proved to be as difficult as usual to get reliable geo- 
graphical information and trustworthy geographical names for different places and moun- 
tains. Some of the names, however, agreed with those given by Nain Sing, but 
not with the few names I heard on my journey in 1901 along the Bogtsang-lsang po. 
In some cases, of course, One mountain may have two or more different appellations. 
Speaking of a mountain group, different parts or peaks of it may have their own 
names, and misunderstandings may arise. Along such an important river as_ the 
Bogtsang-tsangpo, there may be a great number of names. The same will be the 
case with the tributary valleys north and south of it. Some nomads may be accustomed 
to camp every year at certain grazing grounds for which they have special names, 
and other nomads may camp at other places. The former, when asked, will only 
give their usual names, the latter only the names of their own g¢razing-grounds. 
The result may be that the visitor gets the impression that one or both tell lies, 
though this is not necessarily the case. The Tibetans are too simple-minded and 
realistic to be able to invent false names, But on the other hand they may make 
mistakes, and wrong names may, therefore, be entered on the map. These will have 
to be checked, controlled and improved in the future. [Everything cannot be obtained 
at once; one has to proceed with patience and satisfy oneself for the time being with 
the information given, 

However, [ cannot simply dismiss the information given by the Ttbetan chief 
from the neighbourhood of Camp LYNN, and enter it here under reservations. The 
black pyramidal or tetrahedral mount at the northern side of the latitudinal valley 
and to the N, 60° W. from Camp LNNN (cp. Pan. 934) he called 72¢u-/amo! as 








* Obviously the same as Nain Sing’s Dibu Lhdmo 1%, 
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spirits were said to dwell on it; common people used to call it Rzzah-lamo. Gobrang' 
signified the range or group of mountains east and N. E. of Rixak-lamo. Ragok? 
is the principal valley from Godrang. The name Lungnak used by Nain Sing was 
seldom heard. Our informant at Cawp LAN NI’//7 had never heard the name 
Chu pia, Ne called that place A/ukbo-dabrak-yung. The ice-beds we had seen at 
Camp LX NVT// joined in a watercourse which he called Doxgsang-chu. Naling- 
shung-chu3 was another watercourse in this region. Some days’ journey to the south, 
he knew of a large lake called 7¢7-/so which, of course, is the same as 7¢77-xam-tso. 

From Camp LN NN, which he called Shang, he reckoned g days on horse- 
back to Dagtse-tso, which was the same name I had obtained in 1901. The shortest 
road to this lake does not follow the river the whole way; its principal stages were: 
Teshen-rapka, Namrek-la, Bolo-kakar, Hamo-tsang, Nya-naglong and the lake. 
A road along the river passes by Zeshen-rapha, Shiitert, Tsarap, Kevarung and 
a nameless place, to the lake. In both cases it would, therefore, be 6 and not g days, 
the latter probably being our slow speed of travelling. From Camp LNNN he 
knew three different roads to Dangra-yum-tso. The western-most one enters the 
meridional valley that opens out just west of Camp LN NN and seems to run 
south of Nain Sing’s road. It is 8 marching days long, and passes over difficult 
and accentuated ground with bad grazing, though nomads are to be found at most 
places. Its stages are: Loma-nycdo, Amla, a little pass, Chagar-dotsar, Chemo, a 
valley, Chokchu, a valley, Shalung, a valley, Ngamngur, a little lake, and finally, 
Dangra-yum-tso. This road seems to reach the great lake at about the middle of 
its western shore, or perhaps even somewhat farther south. The names given here 
are reliable. .Vganngur is probably Nain Sing’s Ngangon Cho. Of Chokchu | 
heard later on at Se/7puké, where I met a chief and a large caravan of pilgrims 
from the district of Chofchu, which was said to be situated just west of the central 
part of Dangra-yum-tso. 

The second road to Dangra-yum-tso is obviously the same one as the one 
taken by Nain Sing. It begins, as the first one, by the valley just west of our 
camp, and then passes by A‘adu-#axe which is identical with the Pundit’s G7pu- 
khérdé, Kyang-tsauk, Atro, Atling-po, identical with the Pundit’s A7/oxg Pass, and 
finally Odo on the shore of Dangra-yum-tso, and obviously at the very N. W. 
corner of the lake. Nain Sing’s Gara-Dong-kung and Thok Chig?mila were said 
to be situated at a short distance N. E. of the road. Nain Sing’s Zassa Domsa was 
also quite correct and pronounced in the same way; it is the culminating snow-peak 
of the mountain group which is partly visible on my panorama goB, Tab, 15, to 


+ Gobrdng on Nain Sing’s map. 
> Probably the same as Nain Sing’s Aayit. 
3 Nain Sing has a .Vale Lhdngo. 
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the S. 50° E. and S. 66° LE. from Camp LNX/X. The name Pota-/am which we 
had heard before was said to appertain to a peak in the same district, though not 
visible from our route. 

The third road to Dangra-yum-iso, the eastern-most of the three, goes east- 
wards to Patzéo on the Logtsang-lsang po, thence to Sert=-pcrt, a valley and moun- 
tain just south of my Camp LNA N///, where it turns to the S. IE. and crosses a 
pass of moderate hight called Po/e-da, thence to 7ang-yung-tsagla and the little 
salt lake Tang-yaug-shagga, thence to the hot spring J/arpo-chutsan and finally to 
Oméo, a place on the northern shore of Dangra-yuim-tso where barley is grown. 
The salt lake Zang-yung-tsaka, called Dang-yung-shagga by our informant, is Nain 
Sing'’s Zang Fung Cho. All three roads were said to be poor in grazing-grounds. 

Another informant whose communications could not be checked, asserted that 
the region around our Camp LXNXX was called Shud-she, and that 13 black tents 
were pitched in our vicinity. He also said there was a fourth road to Daugra- 
yumt-tso which of course may easily be true; it was said to go one day eastwards 
to Longmu-tarok and thence to Gara-takung, Shkclung-la, Panpo-gonpa, Chuptso- 
gompa and thence two days to Dangra-yum-tso-gompa, where 30 lamas were living. 
This itinerary is curious in so far as it mentions three monasteries of which no European 
has ever heard. Of Sarshzk-gompa at the southern shore of the lake I later on got 
reliable information, and I had already been told that four monasteries are supposed to be 
situated at the shores of the lake. But no details have reached European ears. It 
is, however, not unlikely that gompas are built around this lake, which is regarded 
as sacred and visited by pilgrims. This also is the case with 7so-rznpoche or 
Alanasarovar as we know. This second informant also said that the region between 
our route and Dangra-yuim-tso was full of mountains, uncomfortable for travelling, 
and poor in grazing. Everything I heard corroborated the report of Nain Sing, 
and I had a new opportunity to admire the conscientiousness of this famous Pundit. 
Only, regarding the general course of Bogtsang-tsangpo, he was mistaken in directing 
it to the N. 60° E. instead of east and to make it an affluent of Chargut-dso instead 
of Dagtse-tso. 

On December 7th we made 12.5 km. to the N. If, experiencing no changes of 
altitude worth mentioning. Canwp LNNX was at 4,760 m., halfway between, we 
had 4,733 m. and at Camp LNNX/ 4,788 m. 

The weather had been windy the last few days. The night temperature sank 
to —27.s; the morning was clear, but in the afternoon the whole sky became covered 
with thick clouds. 

We followed along the base of the mountains at the southern side of the 
valley; they are reddish brown, rounded hills, and only here and there living rock 
is cropping out. From a transverse valley an ice-ribbon goes out on the plain 
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where it soon comes to an end; it is fed by a spring. In the same valley and pro- 
tected against the ordinary wind by a projecting mountain, two tents were pitched 
and flocks of sheep were grazing. The ground is very level and comfortable and 
consists of fine gravel with some grass and tussocks; later on there is no gravel 
but alluvial clay, now hard as stone but soft during the summer, as could be seen 
from the numerous tracks of ponies, kyangs and yaks. They were sunk deeply into 
the ground which, during the rainy season, must be rather treacherous. 

We approach the opening of a large valley from the S.E. Outside its mouth 
we cross several erosion furrows coming from the mountainous regions to the N. E. 
of Nain Sing’s route. This great valley is to be found on Pan. 954, Tab. 16, which 
also shows the mountains all around the horizon, among them several considerable 
peaks of pyramidal or conical form. The region was rich in kyangs grazing in 
great herds. Camp NN AJ was pitched not far from an isolated mountain group 
to the north of which the Bogtsang-tsang fo flowed in an apparently narrow valley. 

The march of Decembcr Sth is only 81 km. Camp LXNAXT is situated on a 
flat threshold, 4,788 m. high, whilst Camp VN AN// on the river has only 4,707 m.; 
the fall is as 1:100. The temperature of the night was —26.4°; in the morning 
there was a W.S,. W. storm, the whole sky was covered with dark clouds. The 
soil of sand and gravel is hard and comfortable, with some poor grass. The 
mountain group to our left consists of greyish red dense albien-limestone, and 
forms very steep promontories and shoulders with narrow and steep gorges 
between. The height of this isolated group is only about 150 m. The breadth 
of the valley may be some two miles. From the camp we rise to a water-parting, 
so flat that it cannot be noticed; on its eastern side, however, one feels that the 
ground slowly falls. There are no erosion beds. The mountains at the southern 
side of the valley are somewhat higher than on the northern; and several transverse 
valleys and gorges open among them. One of them has a spring and is called 
Teshung. Pati-bo is the name of the promontory of the northern group at the 
very base of which the Bogtsang-tsangpo comes out from a narrow valley piercing 
the mountains. The river is streaming in capricious beds and has a right terrace, 
well-marked and 4 or 5 m. high, There are many fireplaces here and several 
tents are said to pass the summer at /e/7-dv. With the terrace to our right, we 
follow the bank of the river which, as a rule, was frozen over, but open at a few 
places. At Camp LN NNJ/ the ground is alluvial clay; the grass was tolerable and 
dung was to be had. 

In this region some tents from Ondo on the Dangra-yum-tso are passing 
the winter, as the grazing near the lake is miserable. The Tibetans from Ommdo 
told us that the lake is salt and that no road runs all around the lake on account 
of the steep mountains at several places. Pilgrims who wander around the lake 
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have, therefore, to cross some steep passes. In the valleys here and there nomads 
are living, and there are a few monasteries, the Jamas of which get their food gra- 
tuitously from the nomads. At Omméo there is only one house with 30 or 40 inhabi- 
tants, They are very poor, and their sheep and yaks are brought to Bogtyeng- 
fsangpo for the winter. From the lake there is no direct road to Shigedsc, only a 
roundabout way 30 days with yaks, 15 with ponies. The surroundings of Dengve- 
yum-tso were usually described as very poor and inhospitable, though the unfavourable 
descriptions may have been given to discourage us from visiting the sacred lake. 
At Camp LNNN/T Pan, 944 and 948, Tab. 15, was sketched. The valley of 
the Dogtsang-tsang po is the most bewildering and inextricable part of Tibet I have 
visited, It is not simply ove great regular latitudinal valley with mountains to the 
north and to the south and the meandering river between them, which would be 
very simple and easy to recognize. It is a system of small parallel mountain ridges 
and ranges principally running east and west. Very often, especially in the region 
between Camps LNNN// and LN NAT’, they have no visible connection with one 
another, In other cases they are pierced by the river in narrow gorges. In still 
other cases the river seems to flow in a semi-circle around one such little mountain 
group. Such instances are to be found on my Pl. 67 in Vol. II of the Atlas of my 
Screntejic Results of a Journey tu Central Asta. Now, when returning to the 
Bogtsang-tsangpo a second time, several discrepancies were found between the two 
maps. A comparison between the two routes shows that ] have not followed exactly 
the same way in both cases, Therefore the two maps do not agree, and the 
differences between them are in some cases rather great. In 1901 I also travelled 
partly north of the river and, on its southern side, to the south of small mountain- 
groups and hills, which 1, in 1906, left to the south and saw from their other side. 
This fact changes the landscape and perspective completely. At two or three points 
where ] have camped both times on the southern bank of the river, Colonel Bystrém, 
by constructing the general map in 1:1 000000 has been able to check the coinci- 
dence of the two routes. Between my Camps LNNN// and LYNN of 1906, 1s 
a distance of 26.5 km. Between my Camps NC/// and VC/I’ of 1901 the distance 
is 30.0 km. Now these camps cannot, of course, be at the very same places, but 
approximately they are so, In both cases the river makes a large bend to the 
north and disappears from sight. It is not casy either to see where the river 
turns to the north and weve it comes back to my route. Mistakes can easily be 
made. There are frozen branches of the river which during the winter have been 
cut off, and at other places the principal branch of the river may be hidden by its 
own fluvial terraces. The river is thus meandering in a most irregular way between 
this labyrinth of isolated rocks and hills. Thus the great northern bend spoken of 


before goes around several groups of hills. As my route of 1901 goes farther south, 
18. IV. 
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I saw other hills there than in 1906 when the route sticks to the level ground of 
the valley. The Aa@rdung-tso, near the shore of which Camp LYNA/I/ is situated, 
was only visible at a distance in 1901. To the north of Camp LNNANYJ, the topo- 
graphy and hydrography are uncertain. Just above this camp, to the north or N. E. 
we observed a channel of the river 6 m. broad, and half a meter deep with a strong 
current. This branch is probably one of those we crossed between Camps LNNIN 
and /N.N.Y and probably this branch pierces and cuts in two parts the little mountain 
group of Pat-do in the same way as between Camp NC/V and Camp NCV 
of Pl. 67 of my former journey. Camp NCV of 1901 must be situated at some 
6 or 7 km to the W.N. W. of Camp LNNAJ of 1906. On PL 18, Vol IV, p. 124 
of Scientific Results, the lower photograph is obviously identical with the Rruak-damo 
visible on Pan. 93.4, Pl. 15, to the N. 60° W. The compass direction perfectly agrees 
in both cases, as well as the form of the pyramidal mountain and its surroundings. 
The region of Camp NCI’, 1901, was then called Aznak-sumda. As 1 have said 
before, Camp LNNA// of 1906, coincides approximately with Camp .VC/I" of 1901. 
This may be shown also by comparing Pan. 94a, Pl. 15, where the mountain north 
of the river, from N. 5° E. to N. 42° E. is the same as the one on the photo- 
graph of Pl. 17, Vol. IV of Sctcntific Results, p. 121. There is only a little difference 
of perspective proving that the panorama is sketched some distance farther west 
than the place from which the photograph was taken, or in other words, that Camp 
LNNNI/ of 1906 was some 2 or 3 km. west of Camp NC/I’ of toot. Finally 
it should be noticed that there is a difference of about 7’ 50" of longitude between 
my maps of 1901 and 1906 so far as the valley of the Bogtseng-lsangpo is con- 
cerned. A day will come when the valley of the Bogtsang-lsangpo as well as other 
parts of the unknown or little known Tibet will have to surrender its secrets to 
human enterprise and thirst for knowledge. Only then the topographical problems 
which have seemed intricate to me will be cleared up. To us the difficulties re- 
garding agreement between my two maps increased in no small degree due to the 
fact that I, in 1901, travelled from east to west, and in 1906 from west to east. 
Such an irregular landscape as this, consisting of a labyrinth of small, more or less 
detached, mountain groups has quite a different appearance when seen from opposite 
sides. Only a detailed topographical mapping is independent of the changing per- 
spective, 

On December gth we marched for 7.5 km, along the southern or right bank 
of the river, Camp LNNN/I has a height of 4,707 m. Camp NC/I” of 1901, 
which we found a little to the east of the last-mentioned place, was at 4,718 m. 
which also speaks for the identity of the two places. Camp LNNN//T was at 
4,652 m. or a fall of 55 m, being at the rate of 1:136. This is no steep fall. 
Now of course we have to remember that observations made only twice at a place, 
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with a boiling point thermometer and three aneroids, can never be sufficient to give 
a correct absolute height. The atmospheric pressure changes constantly, and the 
difference may be great from one day to another. The heights obtained are, there- 
fore, only approximate, which, to a great extent, explains the discrepancies between 
the altitudes given by different travellers for the same place. But as long as we 
do not possess absolutely reliable means of determining the heights, we must be 
satished with approximate values, When travelling along a river we have a means 
of checking the altitudes given by the barometric instruments. Going down the 
river every camp must be lower than the previous one. Therefore either the 4,652 m. 
of Camp LNNNI/IT are too low, or the 4,664 m. of Camp LNNAT™ too high. 
But Camp NC/// of sgo1 which we found to coincide approximately with 1 VVAT’ 
of 1906, was only 4,644 m., which certainly comes nearer the truth than the 
4,664 m. of 1906. As to the fall of the river, it can only be fixed by levelling 
with instruments of precision. The same is, of course, true regarding every undu- 
lation of the ground. Like all other rivers, the Bog/sang-tsangfo has a very changing 
current. At some stretches of its course the current is very slow, at others it even 
forms small rapids. As in all rivers, the velocity of the current and the rate of fall 
diminishes towards the mouth. The greatest fall is in the upper reaches of the 
river. Such is also the case with the Bogtsang-tsangpo. On the 7.5 km. march 
between Camps LNNN/I and LNNNVJ//, the fall was as 1:136. But if we take 
the whole distance from Camp LNNN// (or NC/I’ of sgo1) down to Dagtse- 
‘so a distance of some 115 km. we get a slope of 1:661, which may indeed be 
regarded as extremely gradual. This fact is also in accordance with the whole 
structure of the country. The river is, as it were, searching for its way. The 
small hills and ridges cropping up in detached and isolated groups, are the highest 
parts of whole mountain ranges and systems which have in the course of ages been 
buried to the greater part by the deposits of débris and detritus. On the surface 
of these beds filling the intermediate spaces, and between the remains of mountains 
still fighting against destruction, the Log/sang-lsangpo is still, in its old age and 
with constantly diminishing energy, working its way down to Dagtse-/so. At places 
where it flows over nearly horizontal ground, as just below Camp LYNAI", it 
describes the most fantastic bends and windings. Such is indeed also the case at 
and just below Camp LN NA//, though here the slope is comparatively steep as 
may be seen by the current; it even appears very distinctly on the photograph on 
Pl17, Vol IN of Setentifie Resulfs mentioned above, 

On the night of December goth, the temperature fell to --29.0°. By such cold 
weather, most of the river was frozen solid. We continue down the valley to the 
EE. N. IE. and finally N. FE. with partly rocky, desolate and barren mountain ridges 
of reddish, pink and yellow tints at both sides. To begin with, the ground ts 
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granulated or knotty, overgrown with low grass and perforated by innumerable 
rabbits’ holes. The northern ridge, as may be seen on the panorama from Camp 
LNNANX//, is more continuous and has very steep rocky slopes. A little transverse 
valley pierces them, opening to the N. 7° W. on the last-mentioned panorama. The 
scree of gravel and débris at the base of the southern mountains reaches the vicinity 
of the river, and one of them, with hard barren ground of fine gravel, projects 
farther than the rest and is crossed by our road. The plain part of the valley may 
be one mile, or a little more, broad. At intervals we touch the south-going bends 
of the river, The ice-sheet of the river is concave and broken up at the banks, 
proving that the volume of water decreases gradually during the winter. In 1901 
] had found much more water in the Dog/sang-fsang fo, but then the season was 
earlier or in the first days of October. The river is almost entirely fed by springs, 
which get completely frozen as soon as the severe cold sets in. It is the rains of 
late summer that again brings life into the springs, and they are very numerous in the 
valley of this river. The Bogtsang-(sang fo may be regarded as a recipient of the 
water of innumerable springs. After rains it receives direct affluents. Some springs 
do not freeze even during the coldest part of the winter and if they are not too 
far from the river, their water reaches its bed. Probably some water keeps running 
during the whole winter under the ice-sheet. Now the volume was only about 
1 cub. m. a second at Camp LN NNTJ/, but increases slowly down the course on 
account of new tributaries. East of this camp we passed a spring the brook of 
which did not freeze until some 50 m. below its beginning. It formed a pool covered 
with ice, but from there continued to the river. The right erosion terrace is always 
clearly visible, though sometimes rather low; at Camp LNNN//, for instance, only 
2m, Farther on, at a new bend of the river, a little partly open brook goes out 
to the river which here is open for about 100 m. along the right bank, though only 
to a breadth of 1 m. 

Then we cross the plain at some distance from the river which disappears 
from sight. But sometimes we ride over old abandoned beds, some of them dry, 
others containing ice-sheets, but no water. On account of the levelness of the ground, 
the river seems from time to time to change its bed. The river sticks to the northern 
side of the valley which is due chiefly to the screes from the southern mountains. 
Between their base and the base of the northern mountains the profile of the valley 
here forms a straight horizontal line. In this plain part of the valley the ground 
consists of clay and alluvium without a single stone. 

Camp LNNA/J// was pitched at a branch of the Bogtsang-tsang fo which 
seemed to be cut off from the main river with the running water. The latter pro- 
bably turns to the N. E. just at the castern base of the Pa/u-/oma mountain group. 
The panorama, 99\ and 998, Tab. 17, was sketched from Camp LNNN///. Vo the 
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N. 29° E. we have a fairly broad opening between the mountains; to the N. If. is a 
narrower valley by which the river was said to flow. Here the region was called 
Rrack-tirgiit. To the N. 70° E, is a more considerable mount called A@rébange or 
Narvung, and in the same direction, though much nearer is a blood-red mount called 
Lamar. Directly east and near our camp is an apparently conical mount, which 
later-on proves to be a ridge stretching W.-E. The region to the S. FE. was called 
Sere-pert, and the plain, Ser?-pcrt-yung. The mountains to the N. 55° W. were 
called 7age-r7ng-fo. The section of this panorama that falls between the east and 
S. 9° W. may be checked by comparing it with the two accompanying photographs, 
of which the second is in direct connection with the first. At the right margin of 
the second one, a cut-off branch of the river is visible, covered with ice and with 
a well-developed, though low erosion terrace. Large flocks of sheep were grazing 
on the plain, and four black tents were in sight. The sky was clear, but a stron 
S. W. wind was blowing. 

On December 10th we made g km. to the east. The ground ascended only 
44 m. from 4,652 (Camp LNNAJ//) to 4.696 m. (Camp LNN N/V), or at a rate 
of 1:205. We proceed towards the mount to the east, visible on the panorama 
and photograph taken from Camp LNNN///. At the base of the mountain 
there are several springs, forming a brook which soon freezes into large ice-sheets. 
To the left we leave the bed of the river and its ice-filled branches on the level 
ground which by a little terrace is bordering upon the edge of the very flat 
scree from the isolated mountain. The river soon disappears and we slowly rise. 
To our left, there are several ice-sheets which may be small lakes or pools, but 
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more probably are patches of flat land which is inundated at the highwater 
season. We follow a latitudinal valley with slowly rising ground. To the north, 
between and along the bases of the small detached mountains, we see winding 
ice-sheets, but it is very difficult to determine the real course of the river, as it 
is impossible to distinguish between the river bed and the inundations. So much 
seems certain: that the Bogtsang-tsangpo winds its course north of the isolated 
Lamar Group. The soil is hard gravel and sand, nearly barren; at such places 
there are no rabbits. The mountains on both sides of the latitudinal valley are 
interrupted, irregular and capricious, resembling crenelated walls, with naked rock 
along the crests and more or less steep screes along the base. They form several 
parallel ridges and small ranges stretching east and west, as can be seen through 
the openings of the transverse valleys. In several of these valleys and on the slopes 
of their tributaries, which also stretch east and west, ice ribbons are visible, show- 
ing the existence of springs. In the middle of a large transverse valley, which comes 
from the Serz-per? region, there is a continuous ice bed reaching down to our road. 
The ground becomes more even and finally falls slowly towards the A‘ar/n2g-/so. 
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On its N. E. side the peak, A’arvung, raises its rocky, dominating height above the 
surrounding country. At the foot of the Lamar and Karvung Mountains, a little 
lake extends its compact ice-sheet, hardly a mile wide. Its water is perfectly fresh. 
At its southern shore many springs come up, forming very irregular ice-sheets between 
the little cones of tussock-grass. To the south at least three parallel ranges are 
visible, the southern-most of which, called S/z7z/o/, has some snow on its crest. To 
the east, the latitudinal valley continues so far as the eye can see. Far to the east 
its bottom forms a horizontal line above which a few peaks show their heads. 

At Camp LNNN/I’ there were no nomads. The Tibetan chief who accom- 
panied us, gave some scanty information about the climate. He said that the strong 
S. W. wind would blow six months longer, or until about the season when the new 
grass begins to come up, which would be the middle of June. During the summer 
there are no prevailing winds; it blows from all directions. Rain falls in the summer 
months but very irregularly; some years very abundantly, other years very little. The 
nomads long for rain, which makes the grass richer and the flocks fatter. At barren 
places the ground becomes very soft and the animals sink deeply into it like in a 
quagmire. 

Our informant had been in Lhasa and Shigatse and had taken the way 
which lies to the west of Dangra-yum-tso, crossing five passes of which one was 
high and difficult. By following this road, on which he had not met nomads every 
day, he had reached the large valley of the 7sangfo at Yr, as we did. He had 
not passed any lakes except Dangra-yum-tso, He had followed a ser /am or gold 
road, 7. ¢, a track generally used by gold-diggers. From Dangra-yum-tso there 
was a road, passing Shazsa-dsone on the Ayartug-tso, to Lhasa and Shigatse. 
But on the track which we intended to follow to Dangva-yum-tso, we would be far 
from all beaten paths and rarely approach regions visited by wanderers. The lake 
itself was at a very out-of-the-way place, visited only occasionally by pilgrims. It is 
like a cavity surrounded on all sides by high mountains, 

On December tith we marched 10 km. to the E. S. E. and east, descending 
32. m., or at the rate of 1:313, as Camp LN NANI” had an altitude of 4,664 m. 
The marches were very short, for the yaks, when loaded, are not accustomed to 
long marches and have to be spared. The road is good and comfortable as everything 
is frozen solid. l4ere and there the soil contains salt and must be marshy in summer. 
Irom the southern mountains, erosion furrows come down, some of them containing 
ice, To begin with, they are directed to the little lake, but farther east they turn to 
the river. A very flat threshold, not discernible with the naked eye, separates the 
basin of the lake from the area of the river. Living rock was passed at a little 
knoll consisting of greyish red dense albien-limestone, which predominates in the 
whole region along the river. In their state of weathering and denudation, they 
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appear in very rugged, rocky and irregular forms. ‘The little limestone ridge con- 
tinues eastwards until it is suddenly interrupted by a large meridional valley from 
the south, which opens up a distant view in this direction and shows, in the back- 
ground, a dark range higher than the rest and of a rounded outline, indicating that 
it consists of another kind of rock. From this valley several gravelly beds come 
down, directed to the narrow gate to the north, from which the Log/sang-lsang po 
again comes out. 

A little west of this valley, Pan. 98, Tab. 17, was taken. This sketch gives 
a much better idea of the general appearance of the country and its relief than any 
descriptions in words. To the N. 75° W. it shows Mount Lamas, and to the N. 53° W,, 
Mount Areznxg, and the southeastern ramifications and ridges of this group. To 
the N. 17° FE. is the narrow transverse valley where the Boglsang-(sang/o pierces 
the mountains and again returns to the latitudinal valley we had followed hitherto. 
Just at the place where the river flows out of its rocky gate, Camp \VC/// of 1901 
was situated, about 3 km. N. W. of Camp LNN ANI’ of 1906. The photos taken 
on the first occasion and published in Vol. IV of Sczentife Results, should be com- 
pared with this panorama. To the N. EF. and E.N.E., we see the mountain ranges 
bounding the large valley of the river. The view to the north is brilliant. In the 
gate between the mountains, the river winds with its ribbon of blue ice and its 
yellow banks. In meanders, sometimes forming three quarters of a circle, the river 
seeks its way along the base of the northern mountains, proving that the ground 
of the latitudinal valley slowly falls to the north, as can also be seen on all the dry 
watercourses from the transverse valleys in the southern mountains. The northern 
mountains are wild and rugged with rocky shoulders and steep slopes; their screes 
and fans are steep and rounded and pierced by all the sinall tributary valleys and 
their erosion beds. The base of these screes and fans, is cut and eroded by the 
river. It seems curious that the stream, instead of sticking to the flat and open 
latitudinal valley where no obstacles rise in its course, accomplishes these extra- 
ordinary roundabout ways between the mountain groups north of this valley, some- 
times piercing ranges of hard rock which ought to have been insurmountable ob- 
stacles in its way. This seemingly surprising arrangement can only be explained 
by a thorough geological survey of the whole region and a deep understanding of 
the history of the river. The river is old, it is almost dying. An insignificant 
secular upheaval of the ground in the midst of its course would cut it into two 
parts, the eastern of which would belong to the Dagése-éso, the western forming a 
new self-contained basin. It is also surprising that the river has not had force enough 
to cut out a deep and well-defined bed, but is flowing in a very superficial way on 
the top of recent deposits in the valleys. Though it is diminishing by the general 
desiccation of the whole country, which also forces the lakes to dwindle, it is. still 
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one of the largest rivers of the extensive interior parts of the Tibetan plateau-land 
which has no outlet to the sea. 

Camp LNNNI’ was situated at the southern bank of a cut-off branch of the 
river, which here makes the most extraordinary windings in all directions. The 
branch was very broad and was more like a pool, with water under the ice. Some- 
times the formation of ice causes inundations which conceal the real hydrographical 
features. Here the river itself was frozen everywhere. 

Panorama 97A and 978, Tab. 16, is taken from Camp LNNANI’. It shows 
the open passage of the western continuation of the latitudinal valley. Between 
N. 64° W. and N. 50° W., is the comparatively narrow gate by which the river comes 
out, as shown on the last panorama, To the N. W., is a mountain ridge called 
Tsaksing, or, by another pronounciation, Vessing. At a greater distance to the 
N. N. W., there is a ridge called 7zzg7, and to the north, at some kilometers distance 
from the river, the range and peak of Amhak. To the N.E., there is an inter- 
ruption between the hills: a kind of smaller latitudinal valley. To the N. 57° E., 
is a ridge called Amdum-kavpo. The latitudinal valley continues to the cast, though 
a distant view in that direction is hindered by the slope of a scree from the south. 
To the S. 59° E.,, is the peak Zah-surmo. Yo the S, W. the hills of S%z7z/oé are 
still visible. Six tents were said to be pitched in our surroundings, and at several 
places we could see flocks of sheep and yaks. There is no lack of water, for white 
ice-sheets are to be seen in nearly every tributary valley. In the valleys to the 
north of the Logtsang-tsangpo, the tents were said to be more numerous, as the 
winter grazing is better there than along the river. In the late autumn not very much 
of the summer grass is said to be left along the river, and, therefore, most of the 
nomads go north for the winter. During the last few days, the night temperature 
had been at-—27.2°, —26.2° and, on the night of the 12th of December, —31.5°. 
In the afternoon of the 11th, the temperature rose for a while, even to a little 
above zero, which had not been the case for a long time. Still the S. W. wind was 
strong as usual. 

On Decembcr rath, our march was 10.5 km to the S. E., rising to 4,770 
(Camp LXNNNV/) or 106 m., a rate of 1:99. From the camp we again go up on the 
top of the erosion terrace and have the winding river to our left and the little peak of 
Tak-surmo to our right. The left terrace of the Bogtsang-tsang po is farther away from 
the river and higher and more energetically developed, as the erosion presses upon 
the base of the northern screes. The Zef-surmo continues eastwards or E. S. E. 
as a series of irregular peaks and rock pyramids. From a transverse valley to the 
south, a mighty ice-filled bed comes down and reaches the river, though it does not 
seem to have any running water now. In the summer the valley must have a brook, 
the largest tributary we had crossed. Finally we turn S. E. and nearly south, up 
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into a valley where the rise is noticeable and the ground, which hitherto has been 
hard gravel, is more uneven, covered with moss in small patches, and again pierced 
by rabbits’ holes. In the middle of the valley is a bed continuing down to the river. 
On its other side, there were seven tents. Higher up the ground is very uncom- 
fortable as it is crossed by innumerable small beds and furrows from the wild rocky 
hills to the west. They are also seen on the eastern slopes, coming from higher 
pink-coloured mountains. The rock is the same kind of limestone as before. We 
reach a little threshold which probably is secondary, and only separates two tribu- 
taries of the Bogtsang-tsangfo from each other. The threshold is also composed 
of limestone. A little east of it was a lonely tent. On the southern side, a spring 
comes up and freezes almost immediately. We camped in the Wasa valley, which 
was directed to the east and then to the N. E. To the S. 36° F., we could see the 
pass in the southern principal range forming a regular saddle, with the ice of a 
spring on its upper part. Near our camp a spring comes up, and its ice ribbon is 
seen winding down the valley. In the summer there is a little brook, the bed of 
which cuts through the mountains to the N. FE. 

A new itinerary to Dangra-yum-tso was given us here, though only with two 
names and very unreliable. If going straight south, we should, on the first day, 
camp at a place with three tents from the district of 7Tang-yaug; the second day 
in a valley with five or six tents where barley is cultivated; the third day at the 
monastery of Peméo-gonpa; the fourth day in a region with nomads’ camps, and 
the fifth day on the shore of Dangra-yum-tso. It is surprising to hear from different 
informants that other monasteries than Sérshtk-gompa exist at or near the Dangra- 
yum-tso, though they have remained perfectly unknown to Europe. 


CHAPTER XI. 
TO DUMBOK-TSO. 


On Deecmbcr 1 3¢h our journey proceeds to the S. E. and S.S.E. From Masa we 
have 4.2 km. to the pass Gyanyak-da or La-gyanyak, as it is also called, the altitude of 
which is 5,161 m., meaning a rise of 391 m., or at the unusually steep rate of 1: 10.7. 
On the southern side of the pass we have 2.8 km. to Camp NN NV//, where the height 
is 4,875 m., or a descent of 276 m., being a fall of 1:10.21. The profile of the lati- 
tudinal range in which the pass is situated is, therefore, comparatively accentuated. 

At about 9 o’clock p.m. a regular S. W. storm set in and continued the whole 
night and the next day. The minimum temperature was only —10.3°, or 21,2° warmer 
than the previous night. Such enormous variations are indeed curious. The sky 
was covered by heavy clouds, hindering the usual strong radiation. All loose 
material was swept away by the wind. The corrasion of the ground is, to a large 
extent, stopped by two factors. In the summer the loose material, dust and sand, 
is bound by moisture and rain and cannot then be moved even by the strongest winds, 
In winter the same material is frozen, by which the force of the wind is diminished. 
But at seasons when the ground is dry, and the temperature above zero, the wind 
has an enormous force, and we have, as I have said before, had occasion to see 
the results of its energy. 

At Nasa wolves were very numerous. As soon as we had left the valley 
and its ice-sheets, the ground began to rise, and we climbed the slopes of the 
western hills which were cut through by several small, but deep and tiring, dry 
watercourses, all going down to the rivulet of A’esa. In the principal bed from the 
pass, there was a good deal of ice. The western hills are all ramifications from the 
principal range containing the pass, a range which probably is a water-parting 
between the Bogtsang-tsangpo and the Tang-yung-tsaka, unless there is another 
self-contained basin to the north of the last-mentioned lake. Approaching the pass, 
the ascent becomes very steep. To our left we have the pass-valley with its ice 
bed, coming from a spring surrounded by good grass. In some of the side valleys 
there is also some ice. The region is very rich in springs. Finally we reach the 
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pass, from which the view is magnificent. The red and pink limestone mountains 
to the north are now going to disappear behind us, Far below us is the Vase 
valley and just north of it, the little threshold we had crossed the day before. 
Farther north is the winding course of the Bogtsang-tsangpo. Such is the view 
to the north, The road up to the pass, may be seen on Pan. 101A and 1018, 
Tab. 17, where the pass saddle is to the S. 36° E, and where we get an impression 
of the range in which it is situated. To the N. 75° E., on the same panorama, we 
see the valley which goes down from Masa to the Bogtsang-tsangpo. From the 
pass I sketched a panorama that is not entered in my Aé/as as it was already 
published in Vol. | of my personal narrative »Transhimalaya», p. 297 (Swedish edi- 
tion). The storm was furious on this height. The country to the south had only 
partly been seen by Nain Sing, but never by a European. To the S. E. the view 
is partly hidden by a pink and red rock with steep sides. At a long distance to 
the S.S.E., a dark mighty mountain mass was rising, with eternal snow-fields, and 
cut through by deep transverse valleys. Its highest peak was to the S. 14° E. and 
another to the S. 23° E. Its form reminded me very much of the J/us-¢agh-ala. The 
whole mass, which we perhaps saw in a foreshortened perspective, was very steep to 
the west and had a gradual slope to the east, where the snow-fields were very extensive. 
Between S. 23° and 14° E., there was, at the base of this mountain, a lake of mo- 
derate size, situated, as it were, in a deep depression below us. ‘This lake must be 
the Zang-yung-(saka first mentioned by Nain Sing and entered on his map. Only the 
northern part of the lake had a blue colour, the rest of it was a dirty red, perhaps 
from dust and sand, blown thither by the wind and covering the ice. It was im- 
possible to make out the contour lines of the lake, as its eastern and western shores 
seemed to be hidden. 

From Gyanyak-la, a valley goes down straight south to the Lar valley where 
Camp LNNNT'// is located. To the S. 5° FE. is a high part or shoulder of the 
ramifications closing this valley to the west. South of the Lay valley there is a 
range which we would have crossed in a new pass if we had continued to Zanyg- 
Jung-tsaka and Dangra-yum-tso. This range stretches cast and west like the one 
we crossed in Gyanyak-la. To the S. 18° W. is the highest peak of another group, 
smaller than the first-mentioned one and situated S. W. of the lake. Of the Dangva- 
jJum-tso nothing is to be seen, but one has a fecling that it must be situated between 
the two snow groups just mentioned, To the S, 36° W. is a smaller snow peak 
not so far as the first two. To the S. 20° E., we behold the wild narrow valley, 
which, after having received the little tributary from the pass, just at our Camp 
LNNNI//, turns to the S. EK. and, as mentioned above, probably goes down to the 
lake; at both sides of this valley wild rugged rocks are rising. The whole scenery 
to the south is beautiful and fascinating, [It is a very accentuated mountainous 
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country with high relative altitudes, with very steep, sometimes vertical, lines, a quite 
different landscape from the flat, denudated and levelled Chang-/ang where the 
relative altitudes are insignificant and the lines chiefly horizontal. It is as if we 
already here had a presentiment of the approach of the 7yamsh7malaya, with its 
very accentuated sculpture and its high rocky ranges. 

Gyanyak-/a itself is surrounded by innumerable small peaks, rocks and wild 
ridges cropping up from enormous masses of débris. Between and at the base of 
them, springs are often found. Just below the pass, the rocks consisted of greyish 
red dense Albien-limestone and red and pink dense Barrémien-limestone. On the 
top of the pass, there is a cairn. 

The way down from the pass, that is on the top of a protuberance between 
two small valleys, which soon join, is very steep. We follow its ice bed, and finally 
turn to the S.E. until it joins the larger ice valley coming straight from the west. 
A little higher up in this valley, there are two tents. Just above the point where 
the joint brook pierces a steep limestone ridge in a very narrow gorge, our camp 
was pitched. The grass was fairly good but dung was scarce. 

Already from the pass, one could guess that the valley going down from 
Camp LXNNNV// was very narrow. On December 14th 1 went down some kilo- 
meters through this valley and found it to be a very wild gorge between nearly 
perpendicular mountain walls, as can be seen on Pan. 92, Tab. 15, and consisting 
of the same Barrémien-limestone as before. So far as I went, or nearly 3 km., it did 
not change its character and was winding in all directions, At one place it was 
not quite one meter broad, and here the water is pressed together in the summer. 
At some places it is nearly closed by blocks and boulders that have fallen down. 
Still, a path is situated in this gorge. At two narrow passages it leaves the bottom 
of the gorge and traverses the hills at the sides. At one place the valley is a little 
wider, and there the grass is good. A travelling nomad had camped here with one 
or two horses. The whole gorge is a series of the wildest and most picturesque 
views. At the point where I turned back, the height was 4,798 m. So far as 1 
went, the whole bottom of the valley was filled with ice, and at the narrowest places, 
there were ice-cascades, as clear as crystal; during the summer there must be small 
waterfalls. The highest of these cascades was 1.5 m. high. Here and there stones 
had fallen down on the ice, proving that the destruction of the rocks goes on con- 
tinously. Some bends are very sharp around projecting pillars and pyramids. ‘The 
colour is the usual pink or yellow. Such narrow passages as this, I had never seen 
on the Chang-tang plateau-land. But now we had reached a region that is not 
far from the peripheric mountain tracts, 

The Tibetans we met at Camp LNNNI/J, gave some information about the 
roads and names which as usual afterwards proved difficult to identify or control. 
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The name of the district is Zung-yung, pronounced Dang-ynug. Its northern 
boundary is Gyanyak-la, which here was called A’am-/a. North of this pass the 
country was said to belong to Nek/sang, which stretches a three days’ journey to 
the west, three days to the east and five days to the south, east of Zune-yune. 
The latter district is, during the winter, very scarcely inhabited, as its nomads wander 
north during the cold season. Dangra-yum-/so was said to freeze a month later, 
7, ¢. in the middle of January, and remains frozen only for a month, which seems 
unlikely, but, if true, proves that the lake is salt and deep. Meangtse-/so was said to 
be frozen even now, which proved to be true. The group to the S. 23° and 14° IL, 


was called Dungying, 


g, aname that does not agree with later information. The nomads 


in our neighbourhood mentioned new roads to Dengra-yum-tso. The shortest one pro- 
ceeds from Camp LNNANV// to the S.S. W., crossing a pass Swde-la, in the first 
range to the south, after which it passes Avmra-tangma, Vago, Gukchen, Ailing 
or Avclung and Oméo on the lake. A more easterly roundabout road proceeds east- 
wards from the region of Camp LNNNITJ/, passing Neotsang, Neoyunge, Sertya, 
where a chief has his headquarters, Am/ung, Serk?-tsangi7, the pass Sha-la, Gurio, 
Sanga, Chugo with many tents, Ama near the shore, probably the western, of 
Ngangtse-tso, and from there two days westwards to Dangra-yum-tso. AKcmar was 
described as a particularly favourable place where grass, fuel and water were good. The 
second road is about twice as long as the first, but it is more comfortable, and the 
grass is, as a rule, better. The Swsde-dze was said to be of the same height and 
character as the Gyanyak-la; from its saddle both Zeng-yung-tsaka and Dangra- 
yum-lso are visible. 

On December 15th our road 
7.5 km., rising from 4,875 to 5,169 m. or 294 m., at a rate of 1:25.5 m.; the 


goes to the ELN. E. (Camp LNNNI7//) for 
temperature in the night was —29.5°. Leaving the valley of the Lav, we ascend slowly 
in a side valley from the east, in the lower part of which there is ice. At both sides 
many tributary, gravelly beds come down. The mountains at both sides are, on the 
whole, comparatively flat, but from their hills of débris, steep, rugged rocks of the same 
kind as hitherto crop out. A little threshold in this valley has an altitude of 4,893 m., 
and on its eastern side we go down to a deep valley with steep slopes coming 
from a wild gorge in the northern range and directed first to the S. E. and then 
to the S. 10° E., passing a rocky corner at its right side where a tent is_ pitched 
near a spring. This valley is called }%/cha. Just opposite the tent, there enters 
the valley coming from the next pass on our road, Prke-le. The Vupeha valley 
probably joins the Za valley, and is perhaps, lower down, as wild and narrow as 
the latter is. It cuts through the latitudinal range to the right, or south of our route. 

From the little threshold of 4,893 m., we behold the /7e-4r to the IE. N. I, 
which proves to be of considerable height. Tlowever, before reaching it we have to 
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cross the Yufcha valley. The ground is uncomfortable, uneven due to tussock-grass, 
pierced by rabbits’ holes and crossed by many small, dry watercourses from the 
northern range. Sometimes heaps of débris are accumulated at the base of these red, 
pink or yellow mountains. On the eastern side of the transverse valley the ground 
rises in steep slopes to the Prk&e-/a. To the south the pass valley is bounded by 
a wild and rugged, rocky range, resembling the wall of a fortress. In the rocks, 
eagles had their nests. Camp LVNN VIII, just west of the pass, had the rather 
considerable altitude of 5,169 m. To the S. W., a plain could be seen, the ground 
of which was said to be very soft and treacherous in the summer. Dangra-yum- 
/so was not visible, only some of the snow peaks in its neighbourhood. One of 
them, to the S. 28° W,, was called A’e/uxg; another, to the S. 50° W., Takla-tamsing. 
The latter name is doubtful, at least I heard from other nomads farther south, of a 
Vakta-lomsing (or -tamstng) situated west of our Camp NCV/I. Ko-la and Dung-ytn 
were other mountains somewhere near the southern lakes, but impossible to identify. 
Targo-gangr? and Targo-lsangpo were well known, though the name was pronounced 
like Zargu/, and the river, which was said to be larger than Bogtseng-lsang po, like 
Targul-chu. The region around our camp was called ave, and the mountain 
south of it, containing the pass, Pke-gongut. Nyungdok is a red conical peak, 
without snow, to the S, 58° W., Lekor-deya a peak to the S. 72° W., and Magmo-r7 
a flat mountain to the S. 66° W. The Zehta-famsing and Ke/ung scem to belong 
to the same, nearly meridional, range. 

Regarding the climate, the severe cold would continue for another two months 
or to the middle of February, after which the winter becomes milder. Usually there 
is very little snow in the winter, which remains dry; if snow falls, it does so only 
on the higher mountains. 

A lite herd of Ovzs anmon was seen in the high regions of the Pehe-gongn7. 

The distance accomplished on December 16th was 11 km. We had only 
0.6 km. to the pass Peke-/a, with a height of 5,200 m. The next camp, LAVA, 
104 km beyond the pass, at 4,867 m., was thus 333 m. below the pass, and the 
slope down to it as 1:31. The general direction was E.S.E. The pass is very 
flat, and is rather a threshold in a latitudinal valley. The valley going down from 
the pass to the east, soon turns to the S. lf, and there is, therefore, no distant 
view. Nor did the weather allow any observation of the surroundings. After a stormy 
night, with a temperature of —15.1°, the W. S. W. wind blew furiously during the whole 
day and some snow fell. Otherwise the view to the S. W. would have been very 
valuable, if not from the pass, at least from some of the heights in its neighbourhood. 
The road follows the valley to the east where two steep rocky teeth of the usual 
limestone, form a beautiful and regular gate by which the pass-brook and the road 
go down, turning to the S,E. This gate is only about 10 m. broad. The valley is 
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narrow and wild, between steep rugged cliffs. At a few places there were springs 
with ice and even some running water. The rocks have the usual pink and yellow 
colour. At a wide place in the valley, there was a tent. At a broader rocky gate, 
which on its western side had a steep, projecting rock, another tent was pitched. 
Through this gate our valley gocs out into a latitudinal valley stretching to the 
S.77° W., in the background of which are hills of moderate size, and at a_ still 
greater distance, the snow-covered peaks we had seen before. Our road follows the 
latitudinal valley to the kk. S.E., proving that it is not running qnite east and west, 
but rounded and turning its convexity to the north. To onr left, is a series of 
small irregular peaks. To the south, is a high range covered with fresh snow. 
In the valley is a dry watercourse, which seemed to fall to the east. Probably 
there is a threshold farther west, from which the slope goes to the Tang-yung-lsaka. 
Camp LNNXIN was placed at the eastern side of a little isolated ridge in the valley. 

Our neighbours, in two tents, gave us a few names of the region. The first 
rocky gate east of Prke-/a was called Meosang, which also belongs to a part of the 
valley. Zarak and Stzg were parts of the extensive latitudinal valley; Poro-nakpo 
is a peak to the south of Camp LNNNIN. Tarmartse-tso is a little lake just S. E. 
of the same camp, fed by springs, which also form enormous ice-sheets in the valley; 
probably not much is left of the lake during the summer. A’¢oyung is a little tri- 
butary valley from the south, Dova or Tore is a peak, to the cast of the upper 
part of the same valley. Saéyor are the mountains N. It, of the camp. Luugchung 
is the place where the two Tibetan tents stood, just west of our camp. The Tibetans 
reckoned a two days’ march to the frontier of the Medklsang Province. From 
Camp LNNNIN, Pan. 1024 and 1028, Tab, 181, is sketched showing some of the 
last-mentioned peaks and groups, and to the E.S. E,, the continuation of the lati- 
tudinal valley in which we marched the next day. 

On December 17th we proceed E. S, E. through the latitudinal valley for 9.7 km., 
descending 108 m. or to 4,759 m. at Camp NC, which means at a rate of 1:90. 
Leaving the camp, we follow the northern shore of the little lake for a while. It 
forms an isolated basin. Though there was a valley to the N. N. W. from our camp, 
the Tibetans asserted that no water passed through it to the Logtsang-tsangpo. 
The latitudinal valley is very regular and runs straight to the east. It is bounded 
by parallel ranges to the north and south. The stretching from east to west ts 
clearly prevalent in this part of Tibet. We follow the base of the northern range 
which has the same character as all other limestone mountains in this region, being 
wild and rugged and of a reddish colour. The range itself, as well as its transverse 


' On Pl. 6 of my map a red P is missing at Camps LXXN/N and NC, indicating that pano- 
ramas were drawn from there. 
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valleys, grow bigger to the east. In the background of the latter, we sce another 
range, not far away, and of the same appearance, but more solid and bulky. This, 
however, may be the real range, and the rest only ramifications from it. On the 
other hand, there may easily be two or even more parallel ranges between us and 
the BDogtsang-tsangpo, as we had really crossed three ranges since we left the great 
latitudinal valley of the river. The A’gosang valley came from the crest of the 
southern-most water-parting range, for the two narrow places in the lower part of 
the Mevsang valley may perhaps indicate smaller parallel ridges or ramifications, 
One diagonal crossing of these ranges is not sufficient to determine the complicated 
orography. But the most likely is that there are at least four parallel ranges between 
Camp LNNAIN and the Bogtsang-tsangpo. Living rock is visible only along the 
crest of the range nearest to our left; the whole slope, from its base -to the very 
floor of the large valley, is detritus and débris. 

Somewhere just east of Zarmartse-tso, we pass a threshold, the existence of 
which is only noticed by the fact that the view opens up far to the east as soon 
as we have crossed it. The valley is nearly barren, On its hard soil, scanty gravel 
is distributed, composed of stones as big as one’s fist. To our right, or south of 
the valley, we observe only one mighty range with a few snow-covered peaks, some 
of them sharp as before, others more bulky and cupola-shaped. Its colour is dark. 
From its crest several comparatively large transverse valleys come down. This range 
seems to be the eastern continuation of the mountains called A/a and Dungytng 
mentioned above, and situated farther west. The erosion bed of the latitudinal valley 
is so undecided and shallow that it is difficult to follow. Farther east, where the 
valley is about 2 km. broad, it seems to fill the whole of its floor. From the southern 
mountains, many tributaries reach it, every one of them having a fan at its mouth, 
on which the beds diverge like delta-arms. From the northern mountains, the tri- 
butaries do not reach the principal bed, though at some placcs the base of the scree 
has been cut off by running water in the main valley. 

In the mouth of a tributary valley to the left, there was a lonely tent. The 
owner, a chief of a small district, was at Zash?-/unpo; his servants were watching 
his large flocks of sheep and yaks, which were driven to the tent in the evening. 
Our Camp NC was pitched at Mesa, in the middle of the latitudinal valley, where 
a square wall of earth one foot high had been built, with a fireplace of clay at 
one side. Over this square, the chiefs tent used to be pitched in the summer, so 
that the wall is inside the tent, and at the same time, as it keeps out draft, may 
serve as a table for all the different vessels and pots containing milk and tea. At 
the base of the nearest red hills to the north, a very fine spring of pure water 
cropped out having a temperature of +7.4°. It forms a miniature pool only 5 m. 
long from which it continues in a narrow brook; after a short distance, this disappears 
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below the soil, but again comes to the surface and soon freezes. The water, espe- 
cially in the pool, contains excellent fish. The name of the spring is Loma-éscba. 
Choge is a high mount to the east. A‘zg is a mountainous region of rcd hills 
just west of Choge. Sang-chung is a mountain to the N.E. of the transverse valley, 
coming down from it and joining the latitudinal valley near Camp NC. Devung, 
also pronounced 7edung, is a transverse valley to the N. W. Zana is a valley 
S.5.E. Allok is a transverse valley parallel to the latter and west of it, both thus 
coming from the southern mountains. A’gorcha, also called Dongying, is a snowy 
peak to the S. E., situated on the high range bordering our valley to the south. 
Tag-la is a pass across the mighty range to the S. W.; it is said to be high and 
uncomfortable, and the road crossing it is rarely used. When asked in which direction 
Dangra-yum-tso was Situated, the Tibetans of Vea pointed straight south, and the 
Negangtse-tso was said to be to the S. 40° E. 

The S. W. wind was cold and furious as usual and made all work and every 
observation very difficult. Of the 96 animals from /ef, we had only 12 left, though 
the Tibetan yaks had saved us. 

Pan, 104A and 1048, Tab. 18, from Meéa, is very instructive and gives us 
an excellent idea of the plastic aspect of the country. To the N. W. we have the 
deep-cut Devung valley between more or less rocky ridges. To the north is a com- 
paratively mighty part of the northern range, and to the N. E. the rugged cliffs of 
Saug-chung. The mountains N. 62° E,, prove to be a rather insignificant ridge. 
To the east the country is open for a good long way, forming a plain, bounded 
on the east by the ranges and ridges of Aznzg-lung. To the S. 22° E. is Neorcha 
or Dongying, and west of it, the deep and accentuated Zana valley. The Adloh 
valley is also surrounded by rather migthy mountains, and in its background, we 
behold what may be the crest of the principal range. To the S. 72° W. a trans- 
verse valley parallel to those just mentioned, leads up to the pass, 7ag-/a. Due 
west the country is quite open, and no mountains are visible in the western con- 
tinuation of the latitudinal valley. The panorama should be carefully compared with 
the map, Pl. 6. Both combined, give a very clear conception of the landscape, but 
the panorama is, of course, more realistic, as it shows us everything in sight and in a 
horizontal view, whereas the map gives us the vertical projection, and shows us the 
mountains and valleys as they are situated in relation to one another. 

In the night, the temperature did not fall below —13.8° and remained high 
as always, during storms. The next day, the storm was so furious that we could 
not move. In the morning the sky was fairly clear, but about noon it became trou- 
bled by heaps of dust and sand, carried along by the wind. Even fine gravel is 
brought away and constantly beats against the tents. Light white clouds, standing 


at right angles to the wind, covered the sky. After midnight the atmosphere 
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became more quiet and the temperature on the night of December 19th was —22.1°, 
But at 1o o'clock a.m. the W.S. \W. storm again set in with all its fury. The soil 
in the valley of Me&a, gave an instructive illustration of the sorting activity of the 
wind, for it consists only of gravel and coarse sand, whereas all fine material has 
been blown away long ago. Only such material which is too heavy for the wind, 
remains. The screcs of the surrounding mountains, which begin high up under the 
crests of living rock, contain nothing but coarse débris. The fine gravel that can 
be moved by the wind, is only rolled along the ground and does not travel any 
great distances. Only the fine dust goes with the wind, so far as it continues, which 
certainly may be over very extensive areas. At places where the soil is moist or 
where grass is growing, the wind has no power to move even the finest dust, though, 
of course, corrasion is always active. 

On the night of December 20th, the storm continued, and went on the whole 
day, though not quite as severe as before; the temperature being —15.9°%. We, 
therefore, marched 11.2 km. to the E. S. E. rising only 34 m. or to 4,793 m. at 
Camp XC/, being at a rate of 1:329. Disregarding small undulations, the ground, 
was nearly level. 

Proceeding southeastwards we have, to our left, swampy though hard frozen 
ground of tussock-grass rising on its earth-cones half a meter above the soil. In 
the summer, the wet ground here is very soft and treacherous; farther east, a little 
lake is situated in connection with three swamps. Its name was said to be Zar- 
martse-tso, the same as that of the lake at Camp LNXX/X. The road follows the 
base of the southern mountains, and the distance between us and the northern hills 
increases gradually, so much so that a real plain opens out between the latitudinal 
ranges. \We cross an erosion bed, not far from Camp NC, which certainly ts the 
principal bed of the latitudinal valley going to the lake. Then a great number of 
furrows, from the southern mountains, are crossed; the largest of them being the 
Tana valley. All are filled with gravel. Between the furrows the rabbits’ holes are 
sO numerous that one cannot see how there would be space for any more. The 
rabbits carry on a ploughing work, reminding one of that of the earth-worms; around 
the openings of their holes, are small heaps of sand and red earth. In this way they 
assist the wind in its sorting work, for they bring up fine material to the surface 
which, by and by, is carried away by the storms. 

To the south we have the mighty Nygorcha or Dongying (Dong-yin) Group 
with its snow-covered peak. From this mass, some large transverse valleys come down, 
breaking through the lower reddish ridges situated N. E. of the culminating group, 
and easily recognizable on the panorama from Camp XC. At one place, springs 
come out at the base of the mountains, forming large ice-sheets resembling a little 
lake. This region is called Serzya. Here the living rock is reddish white limestone, 


LAKES AND PASSES SOUTH OF BOGTSANG-TSANGPO. 155 
very weathered and rotten. A large sheepfold of stone was erected near the spring. 
The latitudinal valley slopes very slowly to the east, and the transverse valleys are 
directed to the N. E. and N. 60° E. At the openings of several small valleys, there 
are ice-sheets from the springs. Camp NC/ was erected near the mouth of a 
larger transverse valley containing springs with open water, ice and good grass. 
Here the living rock was greenish grey sandstone. The name of the place, including 
the region to the east, was Anxelung. Continuing south from Camp NCJ, a road 
crosses the great range in a pass, which was said to be too high for our tired 
animals, so we were advised to continue a bit eastwards and S.E. to Sarya-da, 
which was easier and which leads to a district called Nadsum. The frontier between 
Tang-yung and Naktsang was said to be at Serzya, about halfway on the 
day's march. 

To the E. N. E., a lake was in sight. Its name was given as Azng-éso. 
Around it were said to be some tents of the Vak/sang nomads. To the N. E. from 
our camp, there also seemed to be a lake, at least extensive ice-fields and some open 
water were seen in that direction along the foot of the northern hills. One gets 
the impression that the latitudinal valley, which here in the east becomes as broad 
as a plain, is a geographical analogy to the valley of. the Bogtsang-tsangpo, thus 
sloping to the east, and having a principal, now dry, watercourse falling into the 
Kung-tso. This conclusion also seemed confirmed by the N. E. course of the southern 
tributaries, But our Tibetan guides asserted that this was not the case. There was 
no principal watercourse and no lake that could be compared with the Dagtse-tso 
as a general recipient of the whole latitudinal valley. The larger bed we had seen 
at Camp XC, does not reach the Aung-tso. There were general small depressions 
on the plain, independent of each other, and containing some water in the summer. 
Now, in how far this is correct is difficult to say, as the Tibetan views of physical 
geography are not quite reliable. 

From Camp XC/, Pan. 1034 and 103B, Tab. 18, was sketched, so far as a 
distant view was allowed, for just behind us, we had the rocks and slopes of the 
Dungying Range hiding everything to the south and S.W. To the N. 45° and 
40° W. we have the ridges and peaks of Seng-chung. To the N. 16° W. is Porteng, 
a fairly high mountain. To the N. 12° W. is the pass Aaxda-/a, and a little to 
the left or west of it the Shemda-la, both with roads to the valley of the Hogtsang- 
tsangpo. \n the same direction and at a considerable distance, there is a high 
mountain-mass with snow. To the N. 3° E. is a pass valley called }ak/Jeng, pro- 
nounced Vagdung, with an easy road to Bogtsang-tsangpo. To the N. 40° E., ts 
a region, Kongo or Kon-go. Just to the right of the latter, or N. 41° E. is a ridge 
Keva, high and of a red colour, at the northern foot of which the latitudinal valley 
of the Bogtsang-tsang po was said to be situated, without any parallel valleys between. 
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Dagitse-tso was said to be to the N. 45° E. from the camp, and could be reached 
in two days on horseback. To the N. 28° E., a region called Afrtsang with a 
lonely tent, was visible. Below this region, were the extensive ice-sheets mentioned 
above and shown on the map. The northern mountains are coloured in reddish, 
pink, yellowish, violet or light greyish tints; these colours being most pronounced 
where the rock is solid, and more undecided in the screes and fans. One has to 
deal with several parallel ridges and flat peaks. Lowest down, there are hills of 
débris, above them small ridges pierced by transverse valleys, and above this, a 
very irregular and deformed system the main range of which culminates in eva. 
This range is thus the water-parting between Logtsang-tsangpo and the Kunglung 
plain, and between the Dagtse-/so and Kung-tso. The range bounding our latitudinal 
valley to the south, had been continuous all the way from the valley of Vgosang, but I 
could not tell how far it continues to the west. In the east it seems soon to come to an 
end, At Camp NXC/ we were only a two days’ march south of my route of 1901. 

Our remaining road to Ngangtse-tso was now Said to pass by Nadsum, Sumju, 
Shala, Gurmo, Chugo and Kemay, or six days distance. Some of the names were 
never found, but the distance calculated according to the speed of yaks, was correct. 
The district Amar was not found here, though it may be situated at the western 
or S. W. shore of Mgangtse-(so. 1 had spoken of the desirability of staying for 
some weeks of the coldest time at some favourable place, and the Tibetans had pro- 
posed A’emar. But now they said it would be much better to continue to Kozo, 
a village with stone huts and cultivated ground, where everything could be obtained 
at very moderate prices. On horseback, A’ovo would be 5 days from Kemar, but 
we would need 9g days with our yaks. By taking this road, we would have to 
camp at the following places reckoned from Kemar: Natamchen, Gyangtse, Kuramlt, 
Dopcha, Tingdang, a high pass, and Dorsang, Kamso-tangma, Alangse-sumdo and 
Kove, which is the first permanent village on the way to Shzgatse. On this occasion, 
neither I nor any other European had ever heard the name A’ovo, so I did not pay 
more attention to it than to other unknown names mentioned to me by the Tibetans. 
Later on, or on April 18th, 1907, I would however, have my Camp CNXLIV at 
this village, the name of which is better written Gove, situated on the Pachu-lsang po. 
The information in this particular point was, therefore, perfectly’ correct. When 
returning north in April, Gove was indeed the last permanent village I passed. But 
the distance is greater than 9 of our ordinary marches. The pass mentioned by 
the Tibetans, may be Chang-la-Pod-la in the Pabla Range of the Zranshimalaya. 
But it may as well be some other pass on the road. The fact that the other names 
mentioned above, were not heard by me in April, only shows that there is a road 
across the ranges of the northern 7ranshimalaya from Neangtse-tso to Govo which 
is absolutely unknown, 
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Of Shuru-tso, | now heard for the first time; it was shown as being situated 
to the S. 45° W., though it is S.S.W. of our Camp NC/. I understood it must 
be the same lake which Nain Sing had heard of and called S7-x-/s0. From A‘enar, 
our informant knew only one road to Sf7gafse, though three existed; the western 
and eastern, he had not travelled, but the one in the middle, which was the best 
and the nearest, he knew. It was said to pass by Ma¢amchen and Gyaugtse, men- 
tioned above, 7szgor, Sedseb, a pass, Lumsang, Nagma-chu, a large river that even 
now is open, and in summer is 1 m. deep; from there the Zargo Mountains are 
visible and may be reached in one day on horseback; then Magza-churu, Bus?- 
kebyung, Lingyu, Targo-tsangpo, coming from the Zargo Mountains and _ cor- 
responding to Nain Sing’s Dumphu. Targo is here pronounced as Zareut. Then 
the valley of Zargo-tsangpo is followed wa Tarok, Leh-nakting, Ladya and 
Tuéba-la, after which one arrives at Zazgne, with a cornice-road and a little lake 
called Shunug-/so; then Kokyu, Shunglang, Shungok, with a little pass, Dangdo, 
with a high pass called Shovo-la, Sarokting, Yarung-prkya, a village with stone 
huts and cultivated ground; Aemce, Rudok-song, Na-heyu, Namling-song, well- 
known on our maps and four days from Sf#zgefse. Our informant left the latter 
town alone, and passed by Nang-/a, the village San/ung, Neo, Nea-lagang, Parka, 
Nebyt, Chungar, where the 7sangpo is crossed, Latse, Gyanglep, a village, and 
Sakya-tumynu, to the famous monastery of Sasya. A few of these names may be 
identifed, but most of them are unknown to us. So much is certain: that many 
routes cross the 7ranshimalaya in different directions, which have to be explored 
in the future, 

On our arrival at Camp NXC/, a Tibetan caravan was seen approaching the 
same place from the east. It consisted of a few men on horseback driving 12 ponies 
and 100 sheep loaded with barley and roasted meal or /¢saméa which had been 
bought somewhere farther south and payed for with salt. Now the caravan was on 
its way to the Bostsang-tsangpo, where the men had their homes, belonging to the 
Naktsang province. The provisions would be sufficient for the winter when distri- 
buted among several other tents, the rest of their food consisting of milk and the 
flesh of wild yaks or, if game is scarce, the flesh of sheep. 

On the plain north of the camp several antelopes were seen, both Pantholops 
hodgsout and Gazclla picticaudata, in small herds or two and three together. Wolves 
were also seen in our neighbourhood. 

On December 21th, we made 9.7 km. to the S. E. crossing the Dougying 
Range in the pass Sarya-/a. To the latter we had 5.8 km.; the altitude of the pass 
is at 4,865 m. or 72 m. above Camp \C/, the rise, therefore, being very gradual 
and comfortable, or as 1:81. On the south side, we had 3.9 km. to Camp NC// where 
the height is 4,805 m., being a fall of 60 m., or as 1:65. From the figures given, 
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a profile may be sketched of this section, showing how extremely flat the range is 
at the line where we crossed it. 

All night and all day the storm continued with the greatest fury, and the 
temperature had only been at —14.1°, From the camp we had, in the morning, an 
excellent opportunity to study the action of the wind over the extensive plain and 
the mountains to the north. Especially to the N. E., large compact clouds of red 
dust were swept from the ground and sailed up the slopes of the mountains around 
mount A’eva, which now and again disappeared. These red clouds seemed to rise 
to a considerable altitude above the highest crests of the mountains and then to 
disappear beyond them continuing their journey, God knows how far. At other 
places where the northern mountains were yellow, the clouds of dust had a yellowish 
tint. From the ground of the plain small clouds of grey dust were ploughed and 
whirled up by the tremendous force of the wind, but seemed to rise less high than 
the red and yellow clouds. As the strongest and most constant winds in high Tibet 
come from the S. W. and W.S, W., the sides of the mountains directly exposed 
to the wind, are more carved out by corrasion, and all the fine material existing is 
swept away. On the lee sides, the action of the prevailing wind is less energetic. 
This fact plays a certain part in the weathering as I have tried to explain in my 
Screntefic Results. 

On the left bank of the watercourse of Camp XC/, a mant-rigmo was standing. 
Leaving it we marched east and E. S. E,, crossing some fairly deep-cut valleys with 
ice, and slowly ascended in the direction of the pass, which by and by turned to the 
S. E. and south. To the east a labyrinth of hills is seen with numerous small valleys 
going to the central parts of the large plain. The rock was yellowish white and 
light reddish chalk-limestone. Crossing innumerable small erosion furrows, we finally 
go up to the little pass of Saya-/a, a flat and comfortable saddle of greenish grey 
sandstone. Pan. 108, Tab. 19, shows the view to the south from the pass. 

The valley going down from the pass, is at first directed to the E. S. E. and 
receives several branches from the trough to the west of the road, which must all 
be crossed. Here two tents and some sheepfolds were passed, as usual, placed as 
much as possible to the lee side of the prevailing S. W. wind. The convex part of 
the stone-folds for the sheep, therefore, was directed to the S. W. The pass valley 
runs to the S. E. and our road goes south over slopes consisting of hard yellow 
clay and dust, with grass. To the west we see the rocky range we have just tra- 
versed in the Savya-/a. Not very far eastwards this range seems to come to an 
end. From its eastern part, some erosion beds go down to the plain east of 
Camp XC//. This camp was pitched at the base of hills giving some lee from the 
wind. ‘There was the ice-sheet of a spring. Grass and fuel was found at some 
distance. In the neighbourhood, were two Tibetan tents. It is impossible to describe 
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such a ride in the rarefied air, the biting cold and the killing wind, especially when 
riding against it as during the latter part of the day’s march. It is very difficult 
to use one’s hands, one is nearly blown from the horse’s back, the map plane cannot 
be used and ] have to make a rough sketch in a little book. The marches have 
to be made very short, for one has a feeling that one could not kcep one’s blood 
circulating for another two or three miles. Arriving at camp, onc is half dead, and 
must pass about an hour at the fire to be able to sketch the usual panorama. It 
is not advisable to travel through high Tibet during the winter. 

The place where Camp XC// was pitched, is called Korwntconal, and the 
plain east of it, Madswu. The mountains to the N. W. and N. N. W. were called 
Dongying-ttp, or perhaps, better, Domgying. These mountains arc easily seen on 
Panorama 105A and 1058, Tab. 19, taken from Cawzp NC//. From this camp we 
see that the range of Dougying really dwindles to nothing, east of Savya-la, for 
mount ‘eva is still visible to the N. 23° E. The hilly region to the N. E., is Nedsaum- 
sherke, situated north of lake Azzg-/so, and S. W. of the same; it seems to be a 
common name for the moderate hills of Azug-/ung. When the Tibetans of Nadsum 
told us that across the region of Nadsum-sherke, or N. 38° E., there was a road 
passing a lake Goang-/so and continuing to Bogtsang-lsangpo, one feels tempted 
to believe that this Goang-/so is the same as the Aung-tso, though there may, of 
course, also be two lakes. When we asked where Dagtse-/so was, they pointed to 
the N. 40° E., which was about right. To the N. 67° E., the mountainous region 
was called 7somo-Kunglung, to the N. 82° E., is a double peak called Choge, entered 
without a name on the panorama. To the N. 88° E., is the region of Bogar-ngoyung 
with mountains of the same name. To the S. 80° E., the country seems lower, and 
there is the valley of Bogar-ngoyung with a road leading to Shansa-dsong on the 
Ayaring-tso. To the S. 70° E., is a comparatively high mountain, Changa or Chaga, 
and S. 58° E. the high peak, Chaga-pungnak. To the S. 3° 1. is the continuation 
of our road with a pyramidal peak at its side; there is said to be a pass Chebuk-/a, 
which we never heard of later on. To the S. 12° W., a road was said to pass to 
a place called Latse-dsong which should not be confounded with the village of that 
name on the 7sanzgfo. It may perhaps be a place near the Dangra-yum-tso. Most 
of these names we had heard before from other native sources, and, therefore, they 
may be regarded as reliable. 

On December 22th, our march goes S. S. W. for 9.4 km, rising 66 m. or at 
a rate of 1:142, Camp XCI// being at a height of 4,871 m. Itven if the country 
is full of mountains, we thus find that the plateau-land character, at least along 
the road, is very pronounced. After a temperature of —19.6° in the night, the 
storm again set in at 9 o'clock a.m., and we had it nearly straight in the face 
during the march. We now cross a broad, but as it seems, not very long latitudinal 
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valley, which on the west is bounded by the mountains on the eastern shore 
of Tang-yung-tsaka and on the east by different ranges and peaks of Naktsang. 
Just west of our road, the floor of this latitudinal valley has flat undulations which 
we partly cross. Reaching the highest point of this flat elevation, at 4,817 m., we 
behold to the S. W. a range of pointed pyramidal peaks at no great distance and 
obviously the western continuation of the one we crossed in Lam/unug-la, two days 
later. At some places this range has snow on its northern side; at the southern, 
which is directly exposed to the sun, there may be no, or very little snow. The 
range is probably an important water-parting of the region of lakes south of it. At 
about two days’ distance to the west, the mountains of Douxgyéug and those of 
Lamlung-la seem to be in connection with one another, the Se42-yarz meridional 
range joining them, though this question is difficult to decide at such a long distance. 
In the last-mentioned range there is, at any rate, a practicable pass, as a road is 
said to connect the region of Camp NCI/T with the Tang-yung-tsaka. The Serke- 
yar? Range was said to be the. frontier between 7ang-yang and Naktsang. South 
of the same pass, rises a considerable cupola-shaped peak with extensive snow-felds. 
In the country between my route and the Ser?-yarzd Range, there are said to be 
several roads from north to south, ascending transverse valleys in the mighty range 
of Lamlung-la, and crossing it to the country between Dangra-yum-tso and 
Negangtse-tso. 

The ice-sheet from a spring is crossed; it comes from the N. W. through a 
little valley, surrounded by soft hills overgrown with grass, There is also much 
moss in the region, forming small hemispherical hummocks 5 cm. high and about 
15 cm. across. Rabbits’ holes are passed, in belts or zones. After crossing a new 
protuberance of the soil, we go steeply down to the broad valley of the rivulet 
Sertsang-chu flowing to the E. N. E. in a gravelly bed, and having erosion terraces 
on both sides. Under the concave ice-sheet in the deepest part of its bed, even 
now there flowed about 1 cub. m. per second, and in the summer there was said to 
be a good deal of water. The volume of water had diminished considerably since 
the ice formed. It proved to be impossible to get reliable information about the 
origin and the end of this little river. The Tibetans only said it came from the 
mountains in the west. One old man said it went to Dagtse-tso. On my journey 
in 1901, I did not see any such tributary from the south or S. W., but I travelled 
a certain distance north of the Bogtsang-tsang po, and can, therefore, not tell whether 
the information is true or not. Judging from the appearance of the country, it would 
be more likely that the river goes to Avxg-/so. The form of the bed shows, anyhow, 
that very much water occasionally comes down. On the right terrace a little maz 
is built. After crossing another flat hill, we come down to a little depression with 
a spring and grass, and at the height of 4,871 m. South of our Camp XC///, 
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were three Tibetan tents and sheepfolds. The inhabitants complained of having lost a 
large part of their flocks from some disease. The name of the place was given as Sumju. 

Panorama 106A and 1068, Tab. 19, is very instructive as it again gives a 
much better representation of the high mountains to the S. W. than could be given 
in words, The dark range to the E. N. E. was called Acva-tamchuk. To the 
S. 83° E., was Changa, which was in accordance with earlier information. Such 
was also the case with Chaga or Chaga-pungnak. The valley to the S. S. E. which 
we had to follow the next day, they called 7¢dxé. Continuing in it to the south, we 
would in two days cross a pass called Gurtse-/a. As it came out, we left this pass 
and its valley to our right and continued to the Lamlung-la, situated more to the 
east. The Gurtse-da is, however, a pass of the same orographical rank as the Lam- 
/ung-la and is situated in the same southern range stretching east and west. West 
of Gurtse-/a is still another pass in the same range, called Sha-¢a. Another tribu- 
tary valley leads up to it, probably starting from somewhere about Camp NXCI/V. 
The road the Tibetans of Sve77 proposed to us, would, therefore, take us to Tomo- 
chapko, the Gurtse valley, Gurtse-/a, and on its southern side, to Gurmu-hlarang, 
from where we would reach A’gangtse-tso and Kemar. Thence we could continue 
through a place called Samga, to Latse-dsong. 

Returning to the panorama we find a series of high pyramidal peaks beginning 
from S. 13° W. and stretching the whole way to N. 75° W. The peaks from S. 85° W. 
to N. 75° W. may, however, belong to another range, as they seem to be situated 
much nearer to us than the peaks which come to an end at about S. 75° W. 
From the map, Pl. 6, one gets the impression that the Seréz-yarz is a nearly meri- 
dional range stretching along the eastern shore of 7ang-yung-tsaka, whereas the 
range, with the passes Lamlung-la and Gurtse-da, seems to stretch east and west, 
or nearly at right angles to the Ser&z-yarz, It is, of course, impossible to make 
out the orography at such a great distance. But it may be that the two ranges 
just mentioned are in reality only one, and that the Ser4z-yar7 by and by turns to the 
S.E., E.S. E. and east, forming a semi-circle, turning its convexity to the Dangra- 
yum-tso. Some informants called the western mountains Seréa. The different peaks had 
no special names. The highest peaks to the north, belonging to the range we had 
crossed in Sarya-/a, were called A’gorcha, and were now visible to the N. 49° W. 
and N. 30° W. The names agreed with those we had obtained before. But as a 
rule the Tibetans are not always reliable in their information. Thus the Dagtsc-tso 
was pointed out as being situated to the N. 5° E. though it is situated to the N. E. 
A seven days’ march was said to separate us from Gove and one month from S/:- 
gatse. As to the Sertsang-chu, the most probable conclusion is that it comes to 
an end in a self-contained basin somewhere to the N. I:., and that the erosion beds 


from Sarya-la, which were directed to the S.E., go to the same depression. 
a1. IV. 
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Already from Canzp YC//, we had begun to rise very slowly in the direction 
of the next latitudinal range. On Decembcr 23rd, the ascent continued at the same 
slow rate. The distance was 10 km. to the S. E. and the absolute altitude of 
Camp XCIV is 4.932 m. or 61 m. higher than at Camp XC///; this gives a rate 
of only 1:164, which is even more gradual than the previous day, or 1:142. 

The S. W. wind continued as strong as before, and the temperature of the 
night was —18.2°. 

The road follows along the base of the western hills where tussock-grass grows 
and where the ground, in the summer, is swampy. Small valleys open from the 
S. W. and turn N. 75° E. so far as one can see. They are probably bound to the 
same depression as the Sertsang-chu. Three of them contained ice. Flocks of sheep 
and yaks are grazing here and there. After having passed the undulating slopes 
of the hill-base, we go down to even ground, or rather to the entrance of a valley 
where two tents and some sheepfolds stand near the left side of a bed filled with 
ice, and stretching a rather long way to the N. N. E. across the plain. To our right 
we now have the gentle slopes of the western hills pierced by millions of rabbits’ 
holes; it nearly seems as if these small rodents, just like the nomads, preferred the 
lee sides of the hills. To our left we have a long swamp with ice-sheets between 
tussock-grass, and formed by the watercourses from the upper parts of the valley. 
Three more tents were passed before we reached Camp NC/I’, situated at the point 
where a tributary comes in from the S.W. Large flocks of sheep were seen in 
the region. The name of the place is Zomo-shapko.t The rock is yellowish white 
chalk-limestone. The valley is open, but not very broad, and surrounded mostly by 
soft rounded hills. At such a place a panorama would not show very much. The 
Tibetans of this place were unfriendly and would not give any kind of information, 
nor sell milk or sheep, which at other camps had been easy to obtain. It was cold 
and the storm was severe; sometimes one cannot understand how it is possible that 
men can live in this inhospitable country. 

The march of December 24th goes, as a whole, to the S.E. and is 18.6 km. in 
length. From Camp XC/V, we had 14.5 km. to Lam/lung-da which is 5,179 m. high or 
247 m. above the last camp, the ascent thus being at a rate of 1:59. On the southern 
side of the range, the slope is much steeper or a 351 m. fall in 4.1 km.; Camp XCV 
being at a height of 4,828 m.; the rate of slope is here, therefore, as 1:11.7. 

The wind stopped at midnight, the lowest temperature was —18.4°, and we 
had good weather the whole day. 

Just above Camp NCIV the rock at the right side of the valley was greyish 
yellow sandstone and greyish yellow and red Barrémien-limestone. Just south of 


* On the map erroneously chapho. 
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Lamlung-la we had brownish grey quartzitic sandstone or quartzite. On the slopes, 
down to the camp, the living rock consisted of dark grey phyllitic argillaceous schist. 

A short distance above Yomo-shapko, the springs and frozen swamps come 
to an end; the springs situated highest up in the valley were the most abundant 
and formed very extensive ice-sheets. Here two man7zs have been built, the biggest 
being 7 m. in length. The valley there is dry, even without ice. The ground is 
hard, covered with fine gravel, and partly free from rabbits’ holes. The hills on 
both sides are rounded soft ramifications from the range, and hard rock is seldom 
seen. Most of the side valleys are small and short, only two or three reaching far 
into the range. The bed of the principal watercourse in the valley is very shallow, 
only 5 or 10 m. broad, and its erosion terraces are not much worked out by running 
water. As a rule there are no signs of energetic water action, though it seems that 
a great deal of water ought to come down after heavy rains. But perhaps the 
greater part sinks into the ground, and lower down, reappears in form of the ex- 
tensive springs and swamps we had passed. 

At the point where the valleys from Gurtse-la and Lamlung-la meet, two 
tents and several sheepfolds were passed. Our guide took us to the latter valley, 
though the Gurtse-/a road, which had been recommended by the Tibetans of Szm/a, 
probably would have been both easier and shorter. On the eastern road we had 
the opportunity to discover the depression of Dzméok-tso; on the western road we 
would perhaps have discovered some other depression. Still we had nothing to com- 
plain of, for the road taken proved to be interesting. 

Ascending at a moderate rate, we suddenly found ourselves on the flat plat- 
form of Lamlung-la; there is no sign of a road and no cairn, which made it still 
more likely that the most frequented road goes past Guytse-/a. There is no distant 
view at all from this pass, as it is hidden by rounded hills in the immediate vicinity, 
as shown on Pan. 100, Tab. 17. The valley that goes down on the other side, to 
the S. 55° E, is rather narrow and very steep, and we preferred to continue to the 
S. E. across the hills, thus reaching a second flat pass of the same height as Lam- 
lung-la and being of secondary importance. From here the view was both sur- 
prising and interesting. It is seen on Pan. 111, Tab. 20. From N. 15° E. to S. ro° E., 
there is a semi-circle of considerable mountains, among which the Chaga-pungnak 
Peaks to the E. N. E., are the highest. Inside this ring of mountains is a depression, 
to the western edge of which our hills fall steeply down with their gravelly slopes, 
finally forming a barren plain of gravel, across which several dry watercourses wind 
their way down to a little lake called Daméok-tso. In the middle of the depression 
there is a little isolated ridge, rocky and picturesquely modelled by weathering and 
erosion. Its name is 7so-17, or the »mount of the lake». To the S. W., from 
Tso-rz, a neck of land connects the isolated mount with the last ramifications from 
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the hills on which we stand. On both sides of this neck, semi-circular beach-lines 
are well marked, showing either a general and constant desiccation or a seasonal 
fluctuation of the water-level. For it scems likely that after rains, the different, now 
separated, parts of the depression join in one lake. The greater part of the lake 
bed now seemed to be dry; its surface was white as snow; but at some places along 
the shores, blue ice-sheets were visible crossed by white cracks. The N. W. part of 
the depression formed, as it were, a separate little lake, the Dumdéoh-tso. The name 
is not quite certain, for other Tibetans called the lake Pu/-/so (Pool-/so), a name 
indicating that it is salt. The eastern mountains form, as is well seen on the pano- 
rama 111, a compact block, in the sides of which there are innumerable small and steep 
erosion valleys. In the mouth of nearly every one of them, is a fan, and on their 
surfaces the branches of the watercourses diverge like the arms of a delta. To the 
S. E. and S. S. E., there are also high mountains with valleys opening to the de- 
pression, but without snow on their rounded peaks. South or S. W. of the southern 
part of the lake, one does not see, but suspects the existence of a plain. Zso-+7 
gives a characteristic aspect to this lake basin, and it seems not unlikely that this 
depression, when filled with water after heavy and constant rains, may assume the 
same curious annular shape as A’ah/song-tso of my journey in 1901, and of Yam- 
dok-tso south of the 7sangfo. Under such conditions the little neck of land con- 
necting the Zso-72 with the mainland, may be flooded. 

The slope down from the second pass, seemed to be endless. Marching S. E., 
we had a deep-cut valley with ice to our right, and finally we crossed it. Among 
the hills at its left side, there was a tent. Then followed a steep slope, and finally 
we descended gradually on the undulating ground which slowly goes over into the 
plain or floor of the depression. Camp XCV was placed at the lee side of the ridge 
that bounded the last-mentioned valley to the west. The grass was not of the best, 
dung and ice were to be had, but no running water. 


CHAPTER XII. 


TO NGANGTSE-TSO. 


The region about Camp XCV, was called Kachen. Four tents were said to 
exist in the immediate neighbourhood; one of these was in sight, and two were 
situated at Verke, a place at the opening of the steep valley, coming down from 
Lamlung-la. The Tibetans of the place, gave the same name to this pass and to 
Gurtse-la as we had heard before. The names Dumdok-tso and Pxl-tso were also 
checked, and it may be that the two appellations signify different parts of the de- 
pression. One old Tibetan called the whole lake Duméo-pu-tso, which simply is an 
amalgamation of both names, They confirmed that the lake is salt, but frozen, and 
asserted that, even in summer, it gets larger than now, which is, however, doubtful. 
The high peak to the N. E. was called Chaga as before. The nomads of Duméok-tso 
pass the winter around the lake, and wander, during the summer, to the Chang, 
7.e. the northern country in contradistinction from the nomads of Bogtsang-tsang po 
who wander north in the winter. The cold as well as the S. W. wind, would con- 
tinue for another six months. In the summer the wind is less regular. To A’gangtse-tso, 
they reckoned two days, and to A’emar three. Dangra-yum-tso was pointed out 
as being situated straight west, but when they asserted that the 7szku/-tso, Nain 
Sing’s Chzkut-tso, was situated to the N. 20° E. they were probably mistaken. The 
real geographical position of this lake, however, remains to be determined. The 
province of A’akt¢sang was said to stretch another five days to the south, after which 
follows the province of Laérang or Tasht-lunpo. The principal place of \aktsang 
again was said to be Shansa-dsong, south of Ayar7ng-tso. Regarding the lakes, 
another informant told us that 7sz#u¢-/so was nine days distant, if travelling with 
yaks. The lake east of Mvangtse-tso, they called JA/arja-tso, though A/archar was 
the name given later on. The Daru-/so of Nain Sing, nobody had heard of, nor 
anybody else among the nomads we had hitherto asked. When they said a lake 
Staruk-(so was situated somewhere to the north, I think they meant 7arok-¢sv, which 
is, in fact, situated to the west; but certainly the nomads of Dumébok-tso had never 
had any reason to visit that region, as their wanderings chiefly seem to take place 
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in a meridional direction. On our road to A’gangtse-tso, we had to cross two passes, 
Gyanglam-la and Laen-la, the latter also pronounced Laé-da. The customary road 
to Shgatse, passes just east of the lake. A’gangtse-tso was said to be larger than 
Dangra-yum-tso, information that was not in accordance with what I saw and heard 
later on at the Zurgo-tsangpo. They reckoned the A’gangtse-tso to be three days 
long, and six or seven days around, if travelling with yaks. From west to east 
and vice versa, one could not see the opposite shore — an obvious exaggeration. 

From Camp XCV, Pan. 112, Tab. 20, was taken, which is very much like the 
one from the second pass, Pan, 111, though both the vertical and the horizontal 
angles, of course, have changed a little. In this new perspective, the snow-covered 
Chaga Peak assumes a more dominating appearance. 

On December 26th our march was 11 km, S. S. E. Both end-points of the 
march had about the same height. Camp NCV being 4,828 m. and Camp XCV/ 
4,824 m. high. Two passes were crossed, the Gyanglam-/a, having an altitude of 
4,922 m., and the Laen-/a of 4,933 m. Near Camp XCV we cross a valley from 
the west, and a series of small erosion beds. They all join in a watercourse piercing 
the small hills to our left. In an open valley, we approach the first pass, Just 
before reaching it, Pan. 110, Tab. 19, was sketched, again showing the Dumbok-¢so, 
the Zyso-r2 and some of the surrounding mountains. To the N. 17° E., we now see 
the mouth of a valley, through which, in summer, a good deal of water was said 
to come down to the lake; this river was called Damrap-chu. From Gyanglam-la 
we had, to the S,S.E., a semi-circular trough surrounded by mountains from which 
many watercourses, some of them joining one another, go down to the lake, all 
dry now and even without ice. On the plain at the base of these hills, were numerous 
herds of kyangs and Gazella-antelopes, as well as hare. Only two tents were passed 
in a valley to our right. 

With hills on both sides, we follow the erosion valley of the pass down to 
the plain, where the height is 4,791 m. At some places this erosion bed is caiion- 
shaped, being less than 2 m. broad and 3 m. deep with perpendicular or even over- 
hanging sides. The rock is sandstone. At four places we passed living rock. The 
frst was just north of Gyanglam-la, being greenish grey sandstone schist. The 
second some kilometers farther on, being white quartzitic sandstone or quartzite with 
brown patches, and the third, near Laen-/a, being greyish green sandy schist. Here 
the road turns to the S. W. and we follow a shallow valley to the pass, Laen-la, 
a flat easy threshold where dark grey hard and calcareous phyllitic argillaceous schist 
crops up at both sides of the saddle. One kilometer N. E. of Laen-/a, Panorama 107, 
Tab. 19, was sketched. From here, the Dzdbok-tso proper cannot be seen, but a 
large part of the even white floor of the depression is visible as well as most of 
the 7so-r7. The Chaga Peak has nearly the same pyramidal shape as on the last 
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two panoramas Nr.111 and 112. As the Lam/ung-da is a water-parting between 
the depression of Madsum and that of Dumébok-tso, so the Lacn-da is a water-parting 
between the Dumbok-tso and the Ngangtse-tso. The Gyanglam-la, on the other 
hand, has no water-parting importance whatever. From Laen-/a, the \gangtse-iso is 
not yet visible, but we suspect a large lake depression to the S. W., for in this 
direction, there is an interruption between the mountains, and only far away there 
is a rim of hills of a light blue colour. Only in these two directions, there is 
a distant view. The rest of the horizon is hidden by rounded hills belonging to 
our immediate vicinity. The colour of the mountains is dirty and undecided. 

On the southern side we go down to the upper part of a broad, open and 
flat valley with grass and springs on all sides, bounded by hills and opening out to 
the northern-most part of \vangise-tso. 

The nomads of Camp XCV/ confirmed the name of the place being Lacu 
and the pass above it, Laen-/a. The name of the large lake was pronounced 
Ngangst-tso. One day and a half to the east, was a place called Alurhung, where 
nomads lived. To Aemar, two days were reckoned. 7Jargo-gangrz, here called 
Torgut,) was well-known and regarded as sacred. When travellers get the first 
glimpse of it, they fall down on the ground and worship it. A ridge to the S. E, 
only a few kilometers distant, was called Gyaésang, and the hills to the west, A’edam. 
The mountains bounding the valley of ZLaen to the west, were called Ayedsé. In 
the Laew valley, five tents were now pitched. The A@Astsang Province continued 
four days more to the south, after which follows the territory of Zashz-/un fo, which 
agreed with earlier information. An old Tibetan, who was our neighbour, was the 
owner of 100 sheep and 6 yaks. He was accustomed to passing the winter in 
different valleys in the vicinity; in the summer he goes down to the lake. He said 
there were several tents along the southern shore of the lake, but only a few along 
the northern. He distinguished between good and bad wind-years. The good were 
such when the wind was not strong and came to an end comparatively early in 
the spring. 

It was our intention to pass some two or three weeks on the shores of 
Ngangtse-iso, to let our yaks and last ponies have a much needed rest at a place 
with good grass. Such a place was found at Camp NCV// to which we moved 
on December 27th, after a night with no wind and a temperature of —31.2°. We 
thus followed the base of the eastern mountains to the S.S. W. for 4.5 km., des- 
cending 54 m. or at a rate of 1:83, as the next camp, VCV//, had a height of 
4,770 m. To our right, we had tussock-grass and sheets of ice formed by springs. 


* Nain Sing has Zargot LAa Snowy Peaks and Zargot Sangpo. This may be right, though 
in the vicinity of the mountain and at the river I heard the name pronounced 7 argo. 
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The ground is destroyed by rabbits’ holes. The valley is broad, but just at its mouth, 
it becomes somewhat narrower. Here were springs with good running water, and the 
grass was better than hitherto. A round maxz was found at the place, with well 
carved and inscribed stone-plates and horns of yak, some of them with the coronal 
bones, The camp was pitched at the right side of the valley, near some sheepfolds 
and not far from a Tibetan tent. A panorama, 109A and 109B, Tab. 19, was 
sketched. Between S. E. and south, the lake with the mountains of its opposite 
shore, was visible. To the S. 35° W., was the last hill at the right side of our 
valley and up to N. 18° E.,, the ridge bounding the valley to the west. N. 18° E,, 
shows the saddle of Laenv-/a. To the N. E. and E.N.E., is Mount Gyadsang. On 
the slope of the hill west of our camp, was a grotto with a stonewall in front of it. 
It contained a sack of barley and some straw, and was the samskang or dwelling- 
place of a hermit or wandering lama, Lama Togldan. 

One of our neighbours gave some additional information. According to him 
the name /aex, or perhaps better Ladu or Ladug, the nasal sound nearly inaudible, 
appertained to the whole valley of Camps NCV/ and XCV/I. Marku-tso, a name 
that we had heard before, belonged to a small lake north of Mgangtse-tso, perhaps 
situated somewhere east of Camp CV. It is not the same as Marchar-tso. It is 
entered on Nain Sing’s map, and is a new proof of the veracity and conscienciousness 
of the famous Pundit. The mountains to the S. 40° E. and S.S. E., he called 
Pongchen, which was confirmed on our march south of the lake. The mountains 
straight south, he called Paslam. In accordance with earlier information, he considered 
Dangra-yum-tso smaller than Mgangtse-tso, which is, as I have said, improbable, 
but still may be true. Its southern end was pointed out to the S. 60° W., though 
according to other information, it ought to be straight S. W. from Camp NCVTI. 
The two small peaks on each side of the opening of the Zaex valley, were called 
Kato, to the east, and Yanebok to the west. He reckoned seven days to Govo by 
the pass, Pongchen-la. The highway to Shtgatse goes east of the lake. Kemar 
was said to be one day on horseback to the S. E. and thus situated east of the 
lake. The road on the western shore, was longer and more difficult. emar is 
obviously only a certain region, to which nomads come in the autumn; now it was 
uninhabited. West and south of the lake, were several nomads’ camps hidden in 
the valleys, but none quite near the shore. The lake began to freeze one and a 
half month ago, and would remain frozen another four months. It was, however, 
different in different years, as the ice was sometimes said to break up in the be- 
ginning of March, which I do not believe is possible. He said that the nomads 
never cross the lake as they are afraid of it. He, therefore, could give no informa- 
tion about the thickness of the ice. Springs were to be found at many places around 
the shore. Our first research gave the result that the water was brackish and 
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undrinkable; in case of necessity it could perhaps be drunk in spite of its very 
disagreeable taste. On Decembcr 28th, the ice was 28 cm. thick at 100 paces from 
the shore, 26 cm. at 200 and 25.5 cm. at 300 paces. From these data and from 
the general morphology of tne whole basin, the lake being everywhere surrounded 
by extensive flat plains, except to the south, one could understand that the Vvangtse-lso 
must be very shallow. Travelling between the Ayardug-/so and Dangra-yum-tso Nain 
Sing touched the northern shore of Mvangtse-tso, between the main lake and J/arku-tso. 

On Deecmber 29th, 1 moved down to the shore; 7.8 km. S.S. E. The ground 
falls 71 m. or to 4,699 m., at a rate of 1:110, From the springs of Camp XCVI/, 
an ice ribbon stretches nearly 3 km. down, in the bed of the watercourse from the 
Laen valley. The bed continues winding down to the swampy ground on the shore. 
From the openings of several other neighbouring valleys, ice beds come out. Our 
valley opens out on a broad, slightly undulating plain. As the lake now lies before 
us, it looks rather big. Its eastern end is hardly visible at a distance of 22 km., 
whereas the western end cannot be seen, being 32 km. away; only the mountains 
beyond can be seen. To the south the extensive white surface of the lake is bounded 
by mountains of no great height, as will be scen on Pan. 115A and 1158, Tab. 21, 
from Camp XCV///. On the same sketch we find the country very open to the 
S. 65° E., which is explained by the existence of Lake A/archar-(so and the open 
country to the E.S.E. of it. Far away to the S. W. a high mountain mass is 
visible in the prolongation of the western part of the lake, probably the Zurgo- 
gaugrz, From here it seems rocky, wild and covered with very extensive snow- 
fields. North of it is the mysterious Dangra-yum-tso hidden by the mountains to 
the west. ‘To the N. N. W., the panorama shows the opening of the Zaen valley 
and some other valleys coming from the mountains north of the lake. 

The soil on the way to Camp XCVJ/// consists of sand and fine gravel, 
and there was better grass than we had scen for a long time. As this plain is 
exposed very much to the continual wind, the nomads prefer the more protected 
valleys during the winter. Having passed two old beach-lines some 4 m. high and 
more like walls sloping to both north and south, we reached a belt of swamps, with 
tussock-grass and ice-sheets between. Heaps of dung of tame yaks lay scattered 
about, and there were several fireplaces since the visits of nomads last summer. 
The grazing grounds must be very favourable during the hot season, directly ex- 
posed as they are to the sun. Then follows a lagoon covered with ice and six 
old beach-lines, three and three with an interval between; they are rounded and 
about 1 m. high. So far as their direction is discernable, they are directed to the 
S. 70° E. and N. 80° W. Finally we pass several small lagoons on clay ground. 
At the lee side of the ninth beach wall about 3 m. high, we camped (Camp XCVJ//) 


5 m. above the lake which is at 4,694 m. 
22. IV. 
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In Vol. Il of this work, beginning on p. 343, I have given a general descrip- 
tion of the .Vigang/se-tso, and there remains here only to say a few words of the 
crossings on the ice and the measurements of the depths, as well as to analyse the 
panoramas. The first line, from Camp XCV/IT to Camp XCIX, on the southern 
shore, is 14.3 km. in length on the ice and directed to the S, 9° E., the compass 
bearing being taken towards a little black mountain on the shore. As a rule the 
ice is very regular, only traversed here and there by cracks and crevasses and covered 
nearly everywhere with a sheet of salt formed at the moment of freezing, and some- 
times arranged in curious figures by the wind; it was generally about 2 cm. deep, 
at the most, 4cm. At 8 points, at the same distance from one another, the depth 
was measured as well as the thickness of the ice. In meters of water and centi- 
meters of ice, the values obtained at the different points were: 1: 4.00 m. and 21.5 cm., 
2: 570m. and 24.0cm,, 3: 7.48 m. and 19.0 cm., 4: 6.90 m. and 18.0 cm, 5: 9.39 m. 
and 18.3 cm., 6: 9.66 m. and 23.5 cm., 7: 9.80 m. and 20.1 cm., 8: 3.41 m. and 23.5 cm. 
The lake, therefore, proved to be extremely shallow, and as this first sounding line 
crossed it where it was broadest, we would not be likely to find any deeper places 
to the east or west. 

Camp NCIX or Kurdug-taknak is only a few meters above the lake at a 
short distance from the shore. Here Pan. 113A and 1138, Tab. 20, was sketched, 
giving an impression of the appearance of the mountain silhouette along the northern 
shore. On account of the greater distance, a few new peaks become visible. The 
entrance to the Lacx valley is N. 9° W. To the east and west the country is 
very open. 

On Decembcr 31st, we crossed the lake on our second line 12.5 km. to the 
W.N.W. To our left, one blunt promontory and cape after another comes into 
view, indicating ramifications from the mountain group on the southern shore. Some 
four tents were seen in valleys east and west of Camp VC/N. The ice was more 
regular than on the first line, sometimes like a mirror and of a bluish green, beautiful 
colour; only along the southern shore it had been broken up like small »torosses». 
About halfway, we met a crevasse, 1.5 m. broad and quite open; at a narrower place 
it could be crossed. Once every 20 minutes the depth and thickness of ice were 
measured, giving the following result: 


1: 5.17 m. and 23.5 cm. 5: 9.68 m. and 20.0 cm. 
2: 7.09 » » 23.8 » 6: 8.57 » » 19.0 » 
3: 843 » » 21.0 » 7: 5.40 > » 17.0 » 


4: 9.39 » » 21.5 » 
At Camp Ca belt of 100 m. of the shore was salt barren clay; but inside 
of it was a steppe of good grass where 19 ponies and a large flock of sheep were 
watched by a shepherd. 
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Pan, 116A and 1168, Tab. 21, is taken from Camp C. It shows two open 
gaps to the N. 71° E. and S. 82° E. situated at the two sides of an isolated mountain 
group. Through the northern one, Nain Sing has travelled. The southern one, 
where no kind of mountains are seen, goes in a straight line across J/erchar-tso. 
To the S. 61° E, is a flat pyramidal peak south of Camp VC/N (Cf. photo). Between 
S. W. and S.S, W. is the end of the western part of the lake. To the N. 70° and 72° W, 
are two peaks called 7sag7_ To the N. W. and north are considerable mountains belong- 
ing to the groups Zekta-tomsing or Nangadrgar, Logun-napla or A’clam, and perhaps 
partly to the range of Lamlung-la and Gurtse-/a. The very distant mountain visible 
to the S. 53° W., is certainly the northern-most part of Zurgo-gangr?. 

It is interesting to examine Nain Sing’s map. His topography of the lake 
and its surroundings is not at all bad, though of course it has to be corrected in several 
details, The northern mountains, he places some 15 miles back from the lake, which 
is thrice too much, and only proves how difficult it is to estimate distances. 

The third line across the lake, accomplished on Yanzary Ist, 1907, took us 
11.7 km. S. 19° E. in the direction of a black slope between two valleys, containing 
ice. The slope seemed to. fall directly down to the lake, but we found that it was 
separated from it by a plain nearly 2 km. broad. The ice was good and favourable. 
Some crevasses of different breadth were crossed. They usually were stretching 
N. W.—S. E. In the same direction lay the stripes of salt, like a fine white powder, 
on the surface of the ice. Sometimes the latter is granulated or in the form of 
waves with the lee side to the N. 60° E., all depending on the prevailing S. W. and 
W.S. W. wind. To our left we had the mountain group, which hills out the broad 
and blunt peninsula which gives the southern shore its convex form to the north. 
The temperature of the night had been down to —26.2°. The depths and the 
thickness of ice measured were: 


1: 5.74 m. and 17.0 cm. 4: 5.63 m. and 25.0 cm. 
2:940 » » 18.5 » 5: 4.19 2» » 27.0 » 
3: 784 )» » 215 » 6: 2.22 » » 44.0 » 


As above, we always find a certain relation between the depth and the thickness of 
the ice, the latter being thicker where the lake is shallow. The shore at Camp C7/ 
is nearly horizontal and only a few inches above the lake. A disagreeable smell 
from rotten algae is noticed along the shore. There was also animal life in the lake, 
namely, the small crustacean I had found in other Tibetan lakes, and which has 
been described by Professor W. Leche in Vol. VI, Part. 1 of my Sczentzfe Results of 
1899—1902. On the plains, kyangs were seen in several herds, Farther south 
herds of antelopes were seen and on the steppe, two foxes. On the hills east of our 
camp, tame yaks were grazing, and in the evening, a Tibetan came to drive them 
down in a valley where a tent obviously was hidden. 
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In the afternoon the wind increased to a storm, coming from S. 85° W. It 
was interesting to witness the impenetrable clouds of dust and sand which now again 
were driven along the ground. The whole landscape around at once was concealed, 
even the nearest hills to the east disappeared completely. It was like a desert storm 
in Zakla-makan. The solid material was swept along the ice across the lake. Where 
the ice is uneven, forming small waves, some coarser material remains on the lee 
side and will cause some melting the next time the sun returns, At seasons when 
there is no ice, the storms must contribute very considerably to fill up the basin of 
the lake. We have already found how very shallow it is, and seeing these heaps 
of material, one is rather astonished that the whole basin is not quite filled up. As 
a rule, the situation of the isobaths, however, is explained by the transporting acti- 
vity of the prevailing W.S. W. wind, for the deepest part of the lake is situated 
in its eastern half; the western being more directly exposed to the filling action 
of the wind. Remembering that this destructive transporting and filling activity 
goes on every year for thousands and hundreds of thousands of years, one is able 
to realize the result we find in the level forms and flat gradients of the Tibetan 
highlands. 

Nain Sing exaggerates the S. W. basin of the lake and makes it too broad. 
But as a matter of fact it is surprising that he has given the whole lake a form 
that is not very far from reality. This tells a good deal in favour of his capacity 
of observation. By passing only along one side of a lake, it is very difficult to 
draw even an approximately correct contour of its shore. This may easily be seen 
from Pan. 1174 and 1178, Tab. 21, where we seem to be surrounded by a ring of 
mountains, all of about the same altitude, only those to the N. E. and E. N. E., just 
behind our camp, seem to be higher on account of the short distance. The mountains 
south of us were called 7agrak-tangu. 

Our fourth sounding line goes W.S. W. across the lake and is 11 km. in length. 
A long distance out from Camp C/, the lake is so shallow that the ice is resting 
directly upon the black mud and ooze of the bottom, as may easily be seen in the 
openings of cracks. The cracks and crevasses, as a rule, run north and south, the 
long stripes of white salt, in the direction of the wind. Much of this salt is as if 
fixed to the ice, but still more is driven by the wind to the E.N.E., and out over 
the eastern plain. This action tends to decrease the salinity of the lake, as a certain 
amount of salt is carried away from the water in this way, every year. But on the 
other hand, the rainwater of the whole region finally flows into the lake, and takes 
a good deal of the windblown salt back to it. At any rate the salinity increases 
from year to year, though it is not yet strong enough to make animal and vegetable 
life impossible. The salinity also increases as the lake dwindles, as is readily visible 
from the beach-lines. 
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Only three soundings were made; 1: 2.58 m. and 25.0 cm. of ice, 2: 2.90 m. and 
30.5 cm., 3: 3.23 m. and 31.0 cm. At the fourth point, there was no water at all 
below the ice. This seems to be against the rule pointed out above. The greatest 
depth on this line is found nearer the western than the eastern shore, and the ice 
is thickest over the greatest depth. ‘This may depend on the secretion of the salt, 
and the configuration of the western mountains and their influence on the winds, 

On the southern shore plain, six tents were in sight, also large flocks of yaks 
and sheep. l'rom the camp the southern part of the lake seemed to have the form 
shown on the map. The general course of the shore could be approximately checked 
by two of my men wandering along the shore-line and being observed through the 
field-glass from my tent. Here two rivers enter the lake, the Ayz-/sangpo and the 
Tagrak-tsangpo. The view from Camp C// or Lofo-chamga is represented on 
Pan. 114A and 1148, Tab. 20. From south za west to N. 34° W., the view is 
hidden by the little detached mountain group just west of the camp. On the shore 
here and elsewhere, feathers, probably of wild geese, were very abundant. Shells 
of mollusks were seen at some places. At Camp C//, six terraces were readily 
visible, the highest about 6 m. high. 

After a temperature of —23.4° in the night, we continued on Yanuary jrd, 
to the N. 51° E., making 18 km. This line was very near the fourth one, and not 
far to our right we had the shore. On this line, the fifth, we had several cracks 
and crevasses to cross. The farther east we went, the more abundant was the secreted 
salt on the surface, and it seemed to get nearly fixed where the ice was granulated 
and uneven. At certain belts, the ice formed regular waves as if the water had 
frozen during a light wind. On the hills of Camp C///, there was a shepherd herding 
sheep. The mountains just S. E. of the camp, were called Lane-r7ng and a dark 
comparatively isolated hill to the S.S. W., Dsuvmdz. The place itself was called 
Ngangpo-taktnk. The following measurements were made on this line, 1: 3.51 m. 
and 26 cm. of ice, 2: 3.48 m. and 27 cm., 3: 3.59 m. and 26.5 cm., being nearly the 
same depth and the same thickness of ice the whole way. ‘The temperature of the 
water was —o0.75°. 

On Yanuary 4th, we moved only 6.5 km. east in search of nomads, We 
questioned two different informants, who checked each other, so the names given 
are no doubt reliable. The information collected here is to be found in Vol. IIl, 
p. 345. We have only to place some of these names on the panorama 1204 and 
1208, Tab. 22, taken from Camp C///. Beginning from S. 14° W. we have Mount 
Dsumadi and to the S. 59° W. Lofo-chamga, which was pronounced Lofo-samcha 
by another informant, and the small detached hill near the S. W. shore that has the 
form of a Tibetan tent. Farther to the right, there follow other mountains separating 
the basins of \'gangtse-tso and Dangra-yum-tso from one another. To the N. 65° W., 
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is the double peak, 7sagz, with its very steep slopes to the S, W. and called 7sog7 
by another informant. The same mountain will easily be recognized on Pan. 113 
from Camp VCIN where it is visible to the N. 68° W., and on Pan. 1168, from Camp C 
where it is seen to the N. 46° W. A pyramidal peak to the right or east of it will 
also easily be recognized on the different panoramas. These and many other moun- 
tains on the panoramas just mentioned may readily be fixed on the map. To the 
right of the last-mentioned peak, or N, 42° W. on Pan. 1204, we have the Zek‘a- 
fomstug, also called Kangdigar, or Gangdigar, a pyramidal snow-peak, near the 
southern base of which, is the shore of Dangra-yum-tso. It seems to belong to the 
same range which we crossed in Lacu-la. To the N. 30° W. is the peak and mountain 
group, Loguxg-napla, belonging to the same range. Gurstng-nagya, N. 6° W. is, 
as mentioned above, situated on the western side of the Laex valley. To the N. 28°E., 
is the snow-covered pyramidal peak of Potug. To the right of it, or S. 33° E. is 
Pu-ngumpo, and still farther east, or N. 61° E., Langchen-habrak, or perhaps pro- 
perly Leagehen and Aaérak, signifying two peaks. 

‘To the south of the S. W. part of the lake, there is as a gateway between 
the mountains called Danese, by which a road is said to go to the district of Sancke 
3 or 4 days distant. The name ungse, reminds us of Nain Sing’s Dungche-cho 
as another name for \'cangtse-tso, for he usually writes ch instead of ¢s. AZarchar-tso is 
well-known everywhere; Gur7-/so, also mentioned as being situated east of \eangtse-tso, 
is impossible to identify, though it may exist east of A/archar-tso. Tagerak-tangu, 
mentioned as being located south of Camp C7, is probably the name of the whole 
plain at the sides of Tagrak-/sangpo, and should, therefore, better be spelled Zagrak- 
tangu. Tagrak-rung is probably simply the valley of Zagrak-tsangpo. In con- 
nection with Logung-napta and Lamdang, which by other informants were pro- 
nounced Logung-nakta and Landang, some other names were given, though only 
a few of them can be located: Lopo-tuti, Na-chugo perhaps identical with Nain 
Sing’s Chuku, Tsong, Na-nagor, Tungling, Kala situated south of tke lake, 72¢7/se, 
Mukbo-chungra, Savo-lunpo, Gyangtse, Damchen, Karep, Nyeta-kusho, Salung, 
Pong-chen, the pass mentioned above, Aa7-he/sung. To the S. E. Zog?, Tstlak, Kung- 
rapka and Shichak were situated. Chimdan-la was a pass south of AZarchar-tso. 
Here, for the first time, I heard of the mountain, Paé/a, which was said to be situated 
south of the first ranges to the south of \gangtse-/so, information which later on 
proved to be correct. Many of the names I heard, agree perfectly with those given 
by Nain Sing. On the other hand, he has some names which I could not identify 
and which the Tibetans pretended not to have heard. ‘This does not, however, prove 
that they are incorrect. 

The nomads we met on the southern shore, asserted that the lake freezes in 
the beginning of November and remains frozen to the beginning of April, which 
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fairly well agrees with what we had heard before. The spring storms were said to 
destroy the ice. \Wind-driven dust and sand accelerates the melting, and the whole 
ice-sheet becomes like a plain of mud, as could be seen every year. In contradiction 
to other informants, we were now told that the nomads sometimes make use of the 
ice for short-cuts across the lake. 

On Yanuary sth, we made the sixth crossing of the lake, being 9.8 km. to 
the N. 19° E. The ice was partly even and clear, partly granulated, undulated and 
covered with salt. There was much more of the latter accumulated here than in 
the west which, of course, is a result of the action of the wind. As a rule the ice 
was a little convex below the salt accumulations, which, therefore, seem to protect 
it. Cracks and crevasses appeared here and there, though less numerous than in 
the west. The following soundings and measurements of the thickness of the ice 
were made, 1: 6.91 m. and 19 cm., 2: 9.53 m. and 20.5 cm., 3: 10.03 m. and 23 cm,, 
4: 9.70 m. and 23.5 cm., 5: 8.93 m. and 21 cm.,, 6: 7.47 m. and 20 cm., 7: 0.74 m. and 
51 cm. The greatest depth in the whole lake was thus 10.03 m., though it must 
indeed be said to be extremely shallow. At Camp CV the old beach-lines were well 
developed. 

From the same camp, Pan. 118A and 1188, Tab. 21, was sketched. It shows 
to the east and E. S. E. a silhouette of the isolated mountain group situated north 
of Marchar-tso, and to the S. E. and south, parts of the considerable range which 
I have given the appellation, A'gangtsc-tso Range. To the S.S. W. is the bulky 
mountain group which makes the southern shore convex towards the north. To the 
S. W. is the largest extension of the lake and S. 50° W.., is the little detached group 
of Lopo-chamga and Camp C/T, resembling a Tibetan tent. To the S. 65° W., the 
country is comparatively low in the foreground, but at a great distance, a high 
snow-covered range is visible which may be the northern-most part of the Zargo- 
gangrt Range, for as a matter of fact we really do not know how far this range 
extends northward. To the west we again recognize the double peak of 7sagz, 
sketched on three of the previous panoramas. Then follows, to the right or east, 
the mountain range we had crossed in Laen-/a, and several of whose peaks may 
be identified by comparison with Pan. 120. 

On Yanuary 6th, after a temperature of —22.6°, about the same as the night 
before, we made the seventh and last crossing, 14 km. towards S. I2., to the 5, E. 
end of the lake. The ice had about the same quality as the day before. The 
following soundings and measurements of the ice were made: 1: 5.68 m. and 21.5 cm., 
2: 7.32 m. and 24.5 cm., 3: 8.35 m. and 26 cm.,, 4: 8.33 m. and 29 cm., 5: 7.16 m. and 
27.5 cm., 6: 5.07 m. and 30.5 cm., 7: 4.01 m. and 36 cm. 

Herewith our soundings were ended. They had been taken at 4! points, 
and we had covered about 60 miles on the ice. From the endpoint, we had 7 km. 
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northwards along the eastern shore to Camp CV/, the march being made partly 
on the ice, partly on the lowest beach wall. The latter is very regular and more 
energetically modelled than in the west; it is 5 or 6m. broad. Above it there are 
nine other beach-lines reminding one of the seats in an amphitheatre, the highest 
being some 12 or 15 m. above the lake. Inside of the lowest wall, there are oblong 
depressions with a perfectly level floor of clay brought down after rains; now they 
were dry. The soil around the beach-lines consists of fine gravel and is absolutely 
barren. ‘There are many shells of mollusks. By the shore formations, it is clearly 
visible that this side of the lake is much more exposed to the action of the waves 
than the western or any other shore; the same observation I had been able to make 
in 1901, for instance at Chargut-tso as described before." On the plain east of 
Ngangtse-tso, kyangs were numerous. 

On Yanuary 7th, after a night of —22.2°, we marched 13.7 km. N. W., at a 
short distance from the shore, to Camp CV//, where the height is 4,767 m. This 
camp is, therefore, 73 m. above the lake. In a straight line, it lies only 1.7 km. 
from the shore, the rate of slope on this line is, therefore, as 1:23.3. Following the 
shore we were again exposed to a strong W. S. W. wind, making the atmosphere 
hazy above the ice, and the western mountains unclear. Herds of the little Gazeclla 
picttcaudata were grazing, and kyangs were again observed. A caravan of a few 
men with about 50 yaks wandered in the same direction as we; they were people 
from the Zaez district who had been south to buy ¢saméa and barley, paying with 
salt. The grass of the steppe was unusually good, about one and a half feet high. 
The ground becomes a little undulated, and we have to cross several beds and 
ravines, two or three meters deep and from 10 to 100 m. broad, the larger being 
the erosion furrows from the mountains, the smaller, eroded by brooks from springs. 
In a few of the latter, there was still some ice. Among low rounded hills and at the 
bank of a deep erosion bed with running water from springs, Camp CV// was pitched. 

At this camp I was stopped and after nine days again allowed to continue, 
by my old friend Hlaje Tsering, the governor of Nak/sang Province. West of 
Ngangtsc-(so he reckoned four days to the frontier between Naktsang and Labrang 
or Tsang, east of the lake it was only two days to the frontier. To the west he 
reckoned ten short days’ marches to his frontier if passing by Omdéo, Leté and Poté, 
the last-mentioned being the western-most place of his province. He would under no 
conditions allow me to visit the Dazgra-yum-tso, which was a sacred lake. My 
lake Naktsong-tso or rather Naklsang-tso of 1901, he and his men now called 
Puchin-tso or Arta-tso, as »every lake in his province could be called Vakssang- 
tsoy. The real name of this lake, therefore, still remains to be determined. 


' Cp. Scientific Results etc, Vol. IV, p. 87—88 and 169—171. 
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Somewhere near Camp NCVIT[ and Camp CVII, we crossed the route of 
Nain Sing on his memorable journey of 1874. On Yanuary 17¢h, we travelled S. E., 
passing Camp CV and Camp CV/ and finally following the eastern shore of the 
lake, southward to Camp CV///, where fresh-water springs formed an extensive 
ice-sheet. In a little valley in our neighbourhood, called Damsa-heva, were two 
Tibetan tents. The day was very cloudy and twice or thrice some snow fell, not 
even enough to make the soil white. 

From Camp CV/TI, 1 sketched a last panorama, 122A and 1228, Tab. 22, of 
Neangtse-iso. There we again recognize some of the features of the surrounding 
mountains which are already familiar to us from several other panoramas. From 
about N. 41° E. to cast and E.S.E., we have the isolated mountain group situated 
north of A/archar-tso. To the S. 80° E., the country is open in the direction of 
Marchar-tso and its prolongation. From S. 61° E. and thence the whole way around, 
across south and to the west, we have the range situated south of the two lakes, 
the southern boundary of which may be said to be marked by Zagrak-tsangpo and 
its valley. To the N. 83° W,, is the northern-most promontory of the shore between 
Camps XCIX and C/V. To the W.N. W., are the mountains rising between 
Ngangtse-tso and the northern half of Dangra-yum-tso. From about N, 60° W. 
and thence the whole way to the right until the end of the panorama, we have the 
ranges bordering the Mgangtse-tso on the north, and N. 33 W., we recognize the 
entrance to the Laen valley. 

At Camp CVIII on the S. E. shore of Mgangtse-tso, the first great section 
of my journey in Tibet had come to an end. We had crossed the boundless Chang- 
tang, the plains and mountains of the northern plateau-land, and we had also crossed 
the zone of the Central lakes and the small ranges between it and the valley of the 
Bogtsang-tsangpo. \n a later chapter, I will give a general résumé of the morpho- 
logy of the whole country. 

Only two or three observations will be shortly entered here. We had found 
grass nearly everywhere, and it, therefore, scems that western Tibet, regarding 
the vegetation, is more favourably situated than eastern Tibet, where I, in 1900 
and 1901, had met with greater difficulties from want of grass, though I then 
travelled during the summer. Therefore, the ground is more solid on my route 
of 1906, for the soil is bound by the roots of the grass and other plants. On 
the barren stretches of the castern routes, the ground was generally very soft and 
trying, often more like a quagmire which could not be crossed without danger. 
Mud-flows were a more general occurence in the cast than in the west, though 
we had had soft soil beyond the Chang-lung-yogma. Later on in the autumn it 
was, as a rule, difficult to tell whether the soil was soft or hard in summer, for in 


the cold season, everything is frozen. Still the barrenness of the eastern regions is 
23. IV. 
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reason enough to make the soil soft as there are no roots to make it solid. Due 
to the same reason, the rabbits are particularly numerous in the west as they live 
on the roots. Curiously enough we had not seen a single marmot on the western 
route, whilst such animals were common farther cast. Nor had we seen a single 
bear on the western route, only on the eastern ones, which seems to be due to the 
bear's liking the marmots’ flesh. 

The material filling the latitudinal valleys and depressions in the east, is as a 
rule, finer than that in the western parts of the plateau-land, which is due to the 
sorting action of the prevailing winds. Probably the S. W. and W.S. W. wind is, 
as a rule, stronger in the western parts of High Tibet than in the eastern. The 
fine material is, therefore, carried away from west to east, and reaching the eastern 
regions, it settles down and is deposited in the depressions. Valleys and plains 
covered with gravel are, therefore, more numerous in the west than in the east, due 
to the sorting power of the wind. It may also depend on the greater corrasive 
action of the wind, that the levelled plateau-like character with rounded flat mountains 
and small relative differences of altitude between crests and valleys, is more pronounced 
in the west than in the cast. On the eastern routes I crossed higher and more 
difficult passes than on the route of 1906, on which we did not cross a single 
difficult pass. By purely morphological reasons and on account of the existence of 
grass, the western route is, therefore, easier. The great mortality among the caravan 
animals, only 10°, of them reaching Camp CVI//, is caused chiefly by the wind. 

We had not crossed a single high pass or a single mighty range that could 
be suspected of being the south-eastern continuation of the A’ara-korum Mountains. 
In my Sczentific Results, 1 had expressed the opinion that this mighty system must 
cross the whole of High ‘Tibet and reappear in the 7aug-/a System in the east. 
But in 1905, when this theory was written down, nearly nothing was known of 
the central 7ranshimalaya. At the end of this work, I shall have to enter upon 
this most important and interesting problem. 

The continuation of my journey from Camp CV J// the whole way to Gartok, 
including the first five crossings of the 7yansh?malaya, has been described in Vol. II 
p. 247 et seg. In Vol. Il, I have described my researches in the valley of the 
Tsangpo and on and around the AZaxasarovar and Rakas-tal, as well as the 
sources of the Brahmaputra, the Satle7 and the Judus. The only thing that remains 
to do is, therefore, to describe the physical geography and morphology of my route 
from Gartok, through the /zdus valley, back to Ladaé and up through the Shayok 
valley to Changtang where the second great crossing of High Tibet begins and 
stretches the whole way down to Chun7t-tso, where we again come into contact with 
the last three crossings of the 7ranshtmalaya, described in Vol. III. 


JOURNEY FROM GARTOK 
TO TANKSE 





CHAPTER XIII. 


FROM GARTOK TO THE JUNCTION WITH THE 
SINGI-KAMBA. 


In my personal narrative I have described Gartoké and my long rest there in 
the autumn of 1907. Here it only remains to direct the reader’s attention to 
Pan. 350A, B and C, Tab. 62, which will give a much clearer conception of the sur- 
roundings than any descriptions in words, The panorama begins with S, 25° E. 
This is about the direction in which Zerko-/a is situated. The pass has, according 
to Ryder, an altitude of 4,938 m. Gartok is at 4,469 m. The distance between 
the two is 48 km., and the difference in height, 469 m. The ground, therefore, falls 
from the pass to Gartok at a rate of 1:102. Though some of the feeders of the 
Gartang or Gartok branch of the /zdus may be some kilometers longer than the 
brook from Yerko-da, the inclination of the ground given above may be considered 
as a figure for comparison with the values of the fall of the Gartang’ valley from 
Gartok and farther down. 

S. 9° E. from Garto#, there is a regular conical peak called Zaram. From 
this peak and the whole way across west and to N. 41° W., the panorama gives us 
an aspect of the mountain range and the different ridges at the left or S. W. side 
of the valley of the Gartang River. This system is the one that has been called 
the Ladak Range by Colonel Burrard. Lower down it is pierced in a transverse 
valley by the joint /zdus, just at the point where my route leaves the /xadus valley. 
The system to the right or N. E. of the Gartang, which I had crossed in the 
Fukti-la as described above', belongs to the 7ranshimalaya. The following names 
were given to me as belonging to different mountains and regions of the part of 
the Ladak Range that is visible from Gartof. To the S. 12° W., is Laché&p, and 
to the mght of it, Gatsong; S. 38° W., is Chapchak and S. 56° W., Zapchak, 
a rather decp-cut valley in the nearest ranges. To the west, opens the valley, 
Sungchung, which seems to be the one by which Ryder returned from his memorable 
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journey, vzé@ Ay7-la to India. N. 69° W., the curious sounding name, Hlangchen- 
kamba, was given. It reminds us of the name Langchen-kamba, or the Mouth of 
the Elephant River, which is the Se//e7. Certainly a tributary to the Sa¢/e7 has its 
origin on the other side of the ridge in question, but it is some 280 kilometers 
shorter than the principal branch of the river. Still it is interesting to see that one 
of the sources of the Sa¢/e7 is pointed out so far from the real source. Mamru is 
a ridge to the N. W., and N. 41° W., is the direction one has to follow to reach 
the junction with the Size7-tsangpo or /ndus, indicating the stretching of the valley 
from Gartok, and the whole way down to the transverse valley, through the Ladak 
Range. To the right of the opening, is Charul-rz, and N. N. W., Géltsa. Here 
in the foreground, we see the many tents and a few stone buildings of Gartok, and 
in the background, some considerable valleys in the Transhimalaya. To the N. 23°E,, 
is a region of peaks and valleys called Langchen-langchung. A little to the right 
of N. E. we have the entrance to the valley leading to Fuktz-la. To the N. 75°E., 
is a mountain called Swf, and to the right of it the valley, Seéchen-sakchung, comes 
out to the principal valley. To the S. 65° E. is the Sangu-dongbo, and finally, 
S. 47° E., is a distant mountain somewhere north of Yerho-la, and called Par. 

From Gartok my road to Tankse runs for about 333 km. N. 41° W. in a 
very nearly straight line. Gartok was my Camp CCL/. Its height is 4,469 m. 
On October 20th, 1 left Gartok and travelled N, W. 15.7 km. to A%ma-/ung where 
the altitude is 4,422 m., being a fall of 47 m. or at a rate of 1: 334, only one third 
of the slope from Ferko-/a to Gartok. Ne leave this place with its temple, tents 
and buildings, as well as the brook from the Fx4&¢ valley which soon joins the 
Gartang, to our right, and cross four branches of the latter river, two of them 
being very small. One was frozen all over, the others had ice only along the banks. 
The soil is covered with coarse sand and gravel, and some grass, of which, at this 
season and on account of the neighbourhood of so many caravan animals, not much 
is left. After proceeding a few kilometers, we cross several dry river beds, proving 
that the Garfang may be a considerable river after a rain in the latter half of the 
summer. The main branch itself, which we crossed, had now a very small volume 
of water, with a temperature of 4-8° at 1 o'clock, and small ice bands only in pro- 
tected shadowy bends. Its left erosion terrace is about 4 m. high and also proves 
that the erosion has been strong in former times. 

Riding on the left side, we leave the river out of sight for a while until we 
again touch a bend not far from the mouth of the broad, but short, valley of Suz¢- 
chung, also pronounced Sungjung. To the right, the Gélfsa valley opens out. 
Between its erosion terraces, of which the left one is double, the river bed is very 
broad. ‘The road follows the lower left terrace. The upper one which we have 
immediately to our left, consists of yellow clay deposited horizontally. Here and 
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there we find some bush vegetation with small earth cones kept together by the 
roots and occasionally with some sand accumulated at their lec side. Wares are 
numerous. The winding river is immediately to our right. Sometimes the terrace 
is broken through by ravines, formed by watercourses from the Ledak Range. The 
valleys are short, but deep-cut, and have, as a rule, flat fans at their mouths. On 
the Transhimalayan side we have, after Gdad/se, a comparatively flat group with 
small transverse valleys. 

The valley now becomes more and more narrow and at both sides the moun- 
tains are near. The different branches of the Gev/ang join in one bed. The stream 
is slow, the water perfectly clear and fish are abundant. The bed is gravelly. The 
colour of the mountains is pink and brownish. Just at the entrance of a very narrow 
défilé, Camp CCLI/, Nima-lung, was pitched. The gorge is winding between ter- 
races some 20 m. high, and here the river forms rapids among blocks and boulders. 
Of the Transhimalayan or right side of the valley, Pan. 354, Tab. 63, is made. It 
shows, to the N. 17° W., the narrow gorge between its high terraces, and a rather 
solid mass to the north and N. Ic. To the S. [.,, is the open valley in the direction 
from which we have arrived. 

On Octobcr 21s¢, we continued in the same direction for 18.3 km. to Camp CCLI//, 
where the altitude is 4,372 m. or 50 m. below the previous camp, giving a fall at 
the rate as 1: 366. 

Leaving Nima-lung, a place known for its numerous wolves, but still used 
as a camping place as could be seen from the remains of many camps, we slowly 
ascend small valleys and ravines, with some gravel of granite and gneiss, and lose 
sight of the river and its narrow passage. In the gorge, sedimentary schist cropped 
out, otherwise we did not pass any living rock the whole day, as the Gartang had 
worked its bed down through pebbles and shingle, sand and clay. From the left, 
opens a tributary called A%ma-lungpo. A little side valley, parallel to the main 
valley but sloping in the opposite direction, takes us up to the flat and open thre- 
shold, Chagring-la, 4,534 m. high, adorned with a cairn and a pole with rags and 
mant-streamers. To the north the hills fall slowly down to the river, the gorge of 
which is visible at a distance. No snow-covered peaks are in sight. To the S. FE. 
in the direction of Yerko-a, distant mountains still rise above the horizon. Con- 
tinuing our journey, we pass a second man cairn and descend a very steep ravine 
between nearly perpendicular side-walls of pebbles and shingle and leading out to 
the tributary valley, Chagring-rong, which after a while joins the Gartang valley 
in a little plain covered with grass. 

From here the road follows the river, which is immediately to our right. It 
very often forms small rapids. The road is very good, and the quantity of gravel 
insignificant. It is very comfortable for riding. One sees that it is an important 
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road used by many travellers, and especially by all the caravans to and from Ladaé&. 
From the point where the river again comes out to its narrow passage, which is 
about 8 km. long, the valley of the Gartang slowly opens out and becomes broader. 
The erosion terraces are always well worked out. Old terraces are often seen at 
some distance from the river, rounded by wind and weather and pierced by tribu- 
taries. A larger valley from the left in which a road is said to proceed to a pass 
called Laltig-gurtsak, is called Chumbo. Near its mouth is a little lake or pool, 
called Chzmbo-tso, where the height is 4,382 m.; it seems to be formed by springs 
and it has an affluent in two branches, This part of the extensive valley has the 
name Samda-kong. The mountains on the left side are now steeper than those on 
the right. Two »xanzs of stone are passed. A grass steppe with some bushes is 
called Nemru, and Shénkar is a large tributary valley from the left with a mighty 
dark mass, partly snow-covered, in the background. It is a part of the Ladak 
Range and has the province of Chwmurtd, on its S. W. side. At the left side of 
the Shzzkar bed, there is a double terrace, at least 50 m. high. The floor of the 
main valley is not. plane but slightly undulated, the material consisting of pebbles 
and shingle, deposited at an early period between the ranges to the right and left. 

Here the hot springs, simply called Chusan, are passed. The first one comes 
directly up from the even ground on the left bank of the river and 2 or 3 m. above 
its surface. The ground is white and slightly convex. The next is a basin from the 
bottom of which several hot springs are bubbling up, the temperature of the water being 
60.s°. Another small spring contains boiling water. The bubbling of the water 
here resembled a geyser, for the water gushed up about once a minute and during 
the intervals remained more quiet. A similar boiling spring was protected by a 
stone wall. From the different springs small canals had been cut in the ground 
conducting the water to a basin surrounded with a stone wall and used as a bath, 
which is supposed to heal sickness. Another ring-wall serves as a dressing room. 
Two or three »anzs with poles and rags indicate a certain religious importance of 
the place. 

A short distance beyond the hot springs, the second branch from Chumdo-tso 
Joins the Gartang and gives it a comparatively large tribute. The Gartang River had 
carricd some ice during the early hours, but at noon the latter had again disappeared. 
Finally the road again goes up on the top of the steep terrace where the hard 
ground partly consists of gravel and is barren. At Luma-ugoma, we have our 
Camp CCLIII on the narrow steppe along the left side of the river. A little 
panorama, 353, Tab. 63, shows the appearance of the valley to the N. W. and 
north, the considerable terraces and the decreasing height of this part of the 7rans- 
/imataya, its accentuated sculpture, and the wide fans at the mouths of its trans- 
verse valleys. 








GaRTOK-GOMPA. LOOKING N 75° E. 

















GarTox. Looxinc N 3° W. 


THE ROAD TO GAR-GUNSA. 185 


So far, we had not seen a single tent. At Namru, where barley is grown, 
there is nobody dwelling at this season of the year. The autumn had set in with 
a temperature of —24.8° on the night of the 20th, which, however, was exceptional. 
On October 22nd, a rather severe S. E. wind was blowing from early in the morning 
until 11 o'clock a.m. after which the wind became S. W. 

On Octodcr 22nd, we continued N. W. for 26 km. to Camp CCLIV at a 
height of 4,287 m. or 85 m. below the previous camp. The rate of fall is as 
1:306, not quite as slow as the day before. During the first section of the day's 
journey the road passes among fluviatile terraces, after which the ground is perfectly 
even and consists of coarse sand. On the right bank, there is a stripe of bushes. 
The mountains to the left side are higher and wilder, of a dark brownish colour 
and with snow on a few peaks which we had already seen from Gartok#; those to 
the right are lower and of pink and reddish tints. In the mouth of a valley to the 
left, barley is cultivated. A meadow by the river was called Leuche. Kalune, 
Marale and Tarchung are valleys from the mountains to the left; Reagaltse a peak 
on the same side. On the right side, two names were given later on, NVema- 
ngombok and Aardla, being tributary valleys. Near Gar-gunsa another valley has 
a road to a pass called Bofptsang-/a, by which it is only a one day’s journey to 
the valley of Lang-chu. From Chorten-Afcrbo, the terraces retire more and more 
from the river, and the perfectly even floor of the valley is covered with abundant 
bush vegetation forming a regular steppe. Two tents are passed. We cross some 
small brooks from the left side valleys, and patches of swampy ground. The ground 
consists of clay and is overgrown with grass, where large numbers of yaks, flocks 
of sheep and some ponies are grazing. To our right is the ruin of a house said 
to be the older Gar-gzusa, which once was destroyed by the inundation of a tribu- 
tary and, therefore, removed to its present place. The present Gar-gunsa, to which 
the Garpuns or governors and the lamas of Gartok-goimpa move in winter, consists 
of a few small houses on the left bank of the Gartang River. Though the difference 
of altitude is only 182 m., the climate of Gav-gunsa is said to be much milder than 
that of Gartok. 

For the mountains and valleys visible from Gar-cunsa, the following names 
were given, all entered on Pan. 357A, B and c, Tab. 63. Skhexkar-laoche is a 
pyramidal peak, S. 25° E.; the Shzuar valley seems to come from it; S.S. E. is 
Chong-kala, and to the south is the region Gauchung-haru. These and the following 
names are to the left, or belonging to the Ladak Range. About S. 33° W., is the 
Tarchung valley which seems to be more considerable than other transverse valleys 
of the range. A’ula-Cesum is a sharp peak S. 49° W., and to the W.S, W. are 
the mountains of Harung-kungma and Aéz-chungtse. Yo the right of them, the 
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perspective, falling steeply down to the even floor of the Gartang valley. The last 
visible peak on the left side, is called Gavorap-dun. To the right of it, or north- 
westwards, the continuation of the valley forms an opening between the two mountain 
sides. The Transhimalaya side has more moderate heights and no snow peaks. 
Kurn-mungun is the first name met with. Then follows Zele-rakpa, which is a 
pass leading to Lang-chu. Nongmo-toa is a peak to the N. 8° E, and Lodlung a 
valley east of it. Dorche-yaton is a peak and probably a valley to the N. 36° E,, 
and Aansang a peak, N. 87°F. with the valley ZLang-marn at its base. The 
Kamsaig valley, no doubt, comes from the peak of the same name. 

After a rest at Gar-gunsa, J continued to the N. W. On November 9th, we 
made 13.7 km., descending only 21 m. or from 4,287 m. to 4,266 m,, being at the 
rate of 1:652, which is indeed a very insignificant fall. Crossing the branch of the 
river at which Gar-guzsa is situated, we leave it out of sight, but have another 
branch to our right. Both were covered with ice, except a few places with stronger 
currents. To the right is a tent surrounded with grazing flocks, to the left, a little 
barley field. Two or three small caravans brought fuel to Gav-gunsa. The ground 
of the valley is as level as the floor of a room, and the fall to the N. W. is, of 
course, insensible and imperceptile to the eye. The material is yellowish grey dust, 
sometimes barren or crossed by dry beds, but as a rule, overgrown with grass and 
bushes. The left branch is again crossed at a point quite near to the base of the 
Ladak Range, where an extensive grey fan is lying in the mouth of a steep trans- 
verse valley. In the neighbourhood, are two maxis built of hard stones. Below 
the fan the soil consists of coarse sand, but there is no gravel the whole way, 
Here the soil is barren and we see to our right, the yellow stripe of grass with 
brown patches of bushes, and the belt of vegetation along the different branches of 
the river. Kyangs are seen and hares are numerous. The landscape is very mono- 
tonous, as usual in extensive tectonic valleys. As hitherto the Ladak Range is 
dark, steep and mighty, the Zranshimalaya Range more flat, lower and of reddish 
tints. The weather was very good, cold but still, the strong autumn storms not 
yet having begun. 

From Camp CCLV, at Chin, where we stayed near a spring, two small sketches 
were made, Pan. 355 and 356, Tab. 63, the first showing the opening of our large 
valley to the N. W., the latter the mountains S, S. E. belonging to the Ladak Range. 

On Novembcr roth, we made 24 km. N. \W. There is nearly no fall at all if 
the boiling point thermometer and the three aneroids can be trusted, but of course 
the constant changes of the atmospheric pressure make these observations reliable 
only within certain boundaries. However, at Chix we were at 4,266 m., and at 
the next camp, Langmar, at 4,258 m. or 8 m. lower, the fall of the valley thus 
being only as 1:3000. 
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In the night the temperature was at —23.2°. The weather remained beautiful 
and there was no wind at all. From Ch7zw a few names were pointed out. To the 
N. 70° E., was a more considerable transverse valley, Tele-rakpa, visible on the 
panorama from Gar-gaznsa, and leading to the pass of the same name which is 
said to be N. 35° E. from Chiu. Pele-rakpa may be the correct form. The mountains 
around it are yellowish. Directly beyond it is Lang-chu. To the S. 73° W. is a 
small transverse valley in the Ladak Range, called Loung by some, Lungun by 
others. Due south of Chzz is the valley Arko, and to the west the valley Seae/a. 
Of course there are innumerable valleys, and probably most of them have their 
appellations. 

Our road again leaves the belt of vegetation and the river, and approaches 
the left base of mountains where the ground consists of gravel, coarse sand and 
small boulders and blocks, mostly granite. Here again a little wand is built. The 
brook, Loune-chu, from springs was completely frozen. The road then turns to the 
north, avoiding a very extensive scree, after which the soil consists of sand and fine 
material, with some gravel here and there. Between the fans from both sides the 
level ground of the valley is very broad and open. The river sticks to the right 
side. Zama-kera is a valley to the left, Be/ung and Lang fe-ringbo are the next, 
Trgul-la or Trju-la is a larger valley to the left with a road over the pass, 77e2/-/a, 
by which Chemurt?, or Chumoding, as they said, is reached in three or four days. 
This pass seems to be of considerable height. Gaman-gele just west of this valley 
is a more dominating mountain. To the right is Cham7é, a little valley with a 
spring. Farther N. W. on the same side, is the valley Pe/wng, and the mountain 
Dung-ri. ‘Ne cross a surface which during the summer is under water. Here the 
soil is grey clay and sometimes sand. The river, Garfany, is again visible to our 
right. It seems broad and large, which obviously is due to the inundations caused 
by the freezing. The road goes on the top of the terraces, from which one has 
a good view of the bed. Sometimes we nearly touch the edge of the fans, from 
the small valleys and gorges to our left. The fans of the left side are much 
larger than those of the right. This is due to the fact that the Ladak Range is 
mightier and higher, so that greater amounts of detritus and débris are brought 
down by its watercourses, and also to the fact that this range is more exposed 
to the precipitation than the Zyenshzmalaya. A very considerable part of the 
floor of the valley is, therefore, occupied by the fans on the left side. This is 
also the reason why the river here has a tendency to approach the right side of 
the valley. From the top of one of these fans, one has a brilliant view to the 
N. W. One sees in light blue tints, the distant mountains far beyond Dem- 
chok and the political frontier of 77ée¢. At no great distance, the mouth of the 
valley is seen, by which the Srxg?-faméba or /udus comes out after having broken 
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through the 7raxshimalaya, and beyond it the monastery Zashi-gang rises on its 
little cliff. 

The brook from the 7zen/ valley is divided into three branches, now frozen. 
Here four manzs are erected. The principal valley becomes broader, and is more 
like a plain in front of us. We stopped at the little village of Zangmar, consisting 
of half a dozen black tents, most of them surrounded by fences of twigs and brush- 
wood, and all having streamers on poles. A short panorama, 358, ‘Tab. 64, showing 
the mountains to the north, was sketched from this camp, No. CCLI’/. 

On November 11th, we travelled 9.5 km. N. W. to the junction of the Gav- 
tang-chu with the Sixe7-kamba or Jndus. The fall of the ground is nearly as slow 
as the day before, or from 4,258 m. to 4,254 m., Only 4 _m.,, or as 1:2375. 

The minimum temperature was —24.8° and the next day was very fine and 
without wind. We approached the base of the mountains to the left by a roundabout 
way, thus avoiding a labyrinth of terraces, ravines, tussock-grass, bushes and ice- 
sheets. Near the hills was a tent surrounded by a wall, inside of which barley was 
usually cultivated. The irrigation water comes from a transverse valley. The gravel 
of the screes and fans here consists of grey granite-porphyry. The side valley was 
called Gapu-rapdun. It has no road. A little farther on, we are again close to 
the left bank of the river, at the sides of which there are several springs and swamps, 
everything now being covered with ice. At its right side is an extensive open 
plain stretching all the way to the base of the 7ranshzmalaya. 

At Camp CCLVI/, the Jndus joins the Gartang' or Gar-chu, in two branches. 
Though the latter, as we have seen, hitherto had flowed nearer the right than the 
left side of the valley, it is now forced and pressed by the /zdus to the very base 
of the Ladak Range. To look at them was quite sufficient to see which of the 
two rivers was the bigger. Still I made a measurement to solve definitely the 
question of which of the two main branches of the /zdus was to be regarded as 
the real source. From the mouth of its transverse valley through the 7yanshimalaya, 
the Svxze7-kamba crosses the large valley diagonally, and here seems to flow in 
several branches in the rainy season. Even now the river was divided into two 
branches, not quite Soo m. from each other. At the junction the Garang, on the 
other hand, is pressed together by the material brought down by the Szmg7-Aaméa, 
and therefore sticks to one single narrow bed. The velocity of the Svzg7z-Lamda is 
nearly twice as great as that of the Gartang, which also explains the leading part 
played at the junction by the real /vazs branch. 

In the afternoon the ice covering the three different branches, began to move 
and I got a very good opportunity to make the observations. Just above the junction, 
the Garfang or Gar-chu had a breadth of 58 _m., a mean depth of 0.405 m., a 
mean velocity of 0.279 m., and a volume of 6.55 cub, m. per second. A little detached 
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branch inside an island had the breadth of 4.70 m., a mean depth of 0.2345 m., a 
mean velocity of oo. m. and a volume of o.12 cub, m. per second. The whole 
Gartang River, therefore, in the afternoon of November 11th, 1907, carried a volume 
of 6.67 cub. m. per second. 

The left or uppermost /zdus branch was 27.5 m. broad, had a mean depth 
of 0.304 m., a mean velocity of 0.678 m. and a volume of 5.67 cub. m. per second. The 
right /zdus branch was 32.7 m. broad, had a mean depth of 0.288 m., a mean velo- 
city of 0.437 m. and a volume of 4.11 cub. m. per second. ‘The maximum depth of 
the four branches was, for the Garfang, 0.78 m., for the little branch 0.3: m., for 
the upper /zduzs branch 0.51 m. and for the lower /zdus branch 0.48 m. The Gar- 
tang is, therefore, deeper than the others. The /xdus branches remain shallow on 
account of the greater quantities of solid material they are bringing down to its 
delta across the valley. 

The result is, therefore, that the Gartang River had 6.67 cub. m., and the 
Stnet-kamba 9.78 cub. m. per second. At the date of measurement, the Svve7-hamdba 
carried 3.11 cub, m. more water each second than the Gartof branch. The relation 
between the two source branches of the /zdus was, therefore, nearly as two to three, 
the Gartang being only 3 of the Stxg7-kamba. ‘The latter is thus the source 
branch of the /zdus. It is also the longer of the two. This result perfectly agrees 
with my deductions in Vol. II of this work, p. 211, where I have described »The 
Source of the Indus»,! 

A measurement like this, undertaken in the beginning of November, will give 
a more exact idea of the capacity of the two rivers in relation to one another, than 
a measurement carried out during the rainy season or in the spring when the snow 
melts. During the winter no differences in the meteorologial or climatological rela- 
tions will influence the comparison between the two rivers. They live their life under 
exactly the same conditions. No precipitation will occasionally make the one bigger 
than the other. The temperature is low within both areas. All springs and smaller 
feeders are frozen. The situation will perhaps only be more disadvantageous for 
the Sixze7-kamba, in so far, that this river flows at a greater absolute altitude, and, 
therefore, is exposed to severer cold. Its small feeders and brooks from springs in 
side valleys, will, therefore, cease to deliver their tribute to the river at an earlier 
date. In spite of this fact, we have found the Size7-hamba to be the larger of 
the two. 

On the other hand, it is very likely that the Garang, during the rainy season, 
is the larger river, and if measurements were made every day in the course of a 
year, it is possible, nay probable, that the annual volume of the Garfang would 
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prove to be greater than that of the Srzg7-Lamba. The Ladak Range is higher 
and more exposed to the monsoon rains than the 7ranshimalaya, and, therefore, 
catches a greater amount of the precipitation than the mountains farther north-east. 
But, on the other hand, the drainage area of the S%xg7-faméa 1s much more extensive, 
and the average height of its level will probably be somewhat higher than that of 
the Gartang. Further: it is certain that a greater amount of snow falls on the 
Ladak Range than on the 7ranshimalaya during the winter months. The spring 
flood will thus be greater in the Gartang than in the Stngr-haméa. From the 
Tibetans, it is of course impossible to get any useful information in this respect. 
Most of them said that both rivers were very swollen during the rainy season, and 
that they were of the same size. Other informants asserted that the Gartang, in 
summer, was the bigger of the two, Very likely the relation may change from day 
to day, depending upon the distribution of the rainfall. 

When merely looking at the map, a geographical student would feel tempted 
to believe that the Gartang is the main river, and the S7g7-£améba only a second 
class tributary. For the valley of the Gartang is much broader and does not in the 
least change its direction after the junction, It, therefore, seems as if the Garfang, 
being the most powerful river, dictates the direction of the joint river. But such a 
conclusion would be a mistake, for the Gavtang flows in a tectonic valley, whereas 
the lower part of the S%2zg7-kaméa flows in an erosion valley piercing the 7rams- 
Aimalaya in a transverse gorge. At the very junction, it is, as I have said before, 
easy to see that the S7z,¢7-faméba is the most powerful of the two, for it forces its 
way diagonally across the tectonic valley and presses the Garfang to the very 
base of the Ladak Range, reminding the latter river, as it were, of its inferior 
rank of a tributary. If the Gartang were the more powerful, it would easily be 
able to keep its ground along the right side of the valley, as it does above the 
junction. 

At 6 o'clock a. m., of November 12th, the greater part of the different 
branches was again covered with ice. Along the banks the ice ribbons were strong. 
In the middle, there were open passages where heaps of drift ice came down. 
At 2 o’clock p.m. the greater part of the ice had again begun to move, but already 
at 7 o'clock, ice floes again came swimming down and the rivers began to freeze for 
the night. After a few days the whole river would freeze from bank to bank, 
without any open water at all. 

It may have been exceptional, but the climate at the junction was much milder 
than even at Langmar, though the distance is so short and the difference in ab- 
solute altitude nearly none. The minimum temperature of the night only fell to 
—14.6°, though the next night it again was at —19.2°. Both evenings very strong 
W.S. W. winds blew, coming like cascades down across the Ladak Range. 
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As Camp CCLV// was pitched just at the foot of this range, the latter con- 
cealed everything behind us, and only half a panorama, 3594 and 8, Tab. 64, 
could be sketched. It shows a Transhimalayan peak to the N. 42° W., being to 
the right of the general direction of the main valley. To the right of this peak, 
are the shoulders and ramifications of the 7raxshimadaya, all of moderate size, and 
as usual modelled by erosion and weathering. To the N. 68° E., is the narrow 
transverse valley by which the S?zg7-Laméba pierces the system, and then crosses the 
whole plain to the junction. To the S. 50° E,, a last top which we had passed on 
our way from Garéok, is visible. 


CHAPTER XIV. 


THE JOURNEY TO TANKSE. 


From the confluence to Zashz-gang we had, on November 13th, 12.6 km., the 
fall of the valley being as gradual as before or from 4,254 m. to 4,248 m., the rate 
being as 1:2100. The road follows the left bank of the river. The latter is often 
divided into two or more arms, and usually a small side branch makes a sharper 
bend than the main branch. The river is very broad and shallow, and it seems to 
have nearly the same breadth as when flooded. The erosion terraces are very low, 
sometimes nearly disappearing. The bank is often swampy, and a large number of 
springs come up, sending their frozen brooks, in gravelly beds, to the river. Old 
camping places are common, though now not a single tent was seen. 

Some of the transverse valleys on the left side, had names. The first is Shzi0- 
valba, with a comparatively distant perspective into the interior of the Ladak Range. 
The second is Luaxggung, with a path to Langegung-la, which can only be used 
by pedestrians. In the next valley is a road to Chumartz; its name is Shara-kél. 
Opposite to Zash?-gang is the valley Affugring. To the left of the mouth of 
Lungeung there is a comparatively mighty gravelly terrace. At two or three places, 
there are cultivated fields, as usual, protected with low stone walls. Three manz 
walls indicate the neighbourhood of a temple. Camp CCLVIT/ was pitched on the left 
bank of the river, about 250 m. N. E. of the monastery of Zashz-gang, which I have 
described in my personal narrative. 

From this camp, Pan. 3604 and B, Tab. 64, was sketched. To the S. 30° E, 
it shows, in a foreshortened perspective, the valleys of Zigud, Gapu-rapdun, Shinnvo- 
vralba, Lunggung, the peaks Dingshung and Thé-tsongtsong, the valley Afngring 
and, in the same direction, the monastery of 7ashz-gang on its little cliff of grey 
granite-porphyry, and the valleys Kam/lung, Pang-ru and Lungun,; all these names 
belonging to the Ladak Range. For the right or Transhimalayan side, only two 
names were pointed out, Nagha-tao, N. 44° W., and Donxgsar, N. 25° W., both 
being peaks. 
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The next days’ journey, on Nowewber 15th, 12.3 km. were made, and the fall 
of the valley was as gradual as before or only 4 m., aS 4,244 m. was the absolute 
height at Camp CCZL/N; the rate is as 1: 3075. I travelled this day with the 
boat at a mean rate of 3 minutes per 100 m. In the morning, half the surface of 
the river was covered with drifting ice. The depth in the middle of the river was, as 
a rule, two feet, sometimes 1m. The water was transparent for only 14 foot, at 2 feet 
the bottom could not be seen. A short distance from the point where the Svize7- 
kamba joins the Gartoké branch and forces it against the left side of the valley, the 
joint river again returns to the right side and remains there. This fact is of interest. 
Above and below the junction the river follows the Transhimalayan side. Only where 
the /zdus comes down from the N. E., the river is pressed to the left side. If the 
Gartok branch were the stronger of the two, it would be able to sweep away all 
the solid material brought down by the /zdus, and even at the junction, remain 
along the right side. 

The course of the joint river is very straight, its windings being insignificant. 
Sometimes the stream washes the right mountain base, where at some places blocks 
have fallen down into the bed. The form of the river bed is extremely regular the 
whole way, depth and velocity being nearly the same. Only in the inner vertex of 
a few windings, a hardly audible murmuring of water may be noticed, otherwise the 
river is perfectly silent and glides like oil, slowly down its bed. The erosion has 
here arrived at a state of perfection that does not permit the existence of the most 
insignificant rapids. Only at places where we drive along the rocks at the right 
bank, there is some difficulty in steering the boat between the blocks. These rocks 
consist of green, black, brown and yellow crystalline schists. The bed is bounded 
by terraces 3 or 4 m. high, occasionally interrupted by tributaries. At the right 
side, the terrace even rose to 7 m. at a few places. The valley is very narrow. 
The mountains to the left, the Ladak Range, are higher, and as hitherto the fans 
of their gorges press the river up against the Transhimalayan side. Only one Tibetan 
was seen, building a long row of small stone cairns and joining them with ropes, 
for hunting antelopes. Twice two individuals of Ov7s ammon were seen on the slopes 
to the right. Besides these, we only saw a fox and numerous ducks, At one place 
tame yaks were grazing. 

Tasht-gang had early disappeared, being hidden by the unevenness of the 
ground. Pa-tad-sang is a broad and open valley to the right, in which there is a 
road to Rudok three days’ marches in length. In its background, a red mass indi- 
cates the crest of the range. A‘a/osh is a transverse valley to the left. The district 
of Camp CCLIN was called Tarae-hongma. 

On November 16th, we had 11.5 km to Demechok, which is situated on a hill 


at the left side of the river, its altitude being 4,274 m. The slope of the valley is 
25. IV, 
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the same as before. In the night we had a change of weather. A strong S. W. 
wind was blowing, carrying masses of clouds across the //rmalayas. Every distant 
view was hidden by clouds, and heaps of dust, sand and rubbish came whirling 
through the valley. The minimum temperature was only —5.9°. Therefore, the river 
carried much less drifting ice Aoes than usually. The valley is narrow, its ground 
covered with gravel of grey granite and very undulated. The road, therefore, goes 
up and down more than hitherto. The river remains pressed against the base of 
the right mountains with great force. Sometimes old terraces, deformed and destroyed 
by wind and weather, are seen at the slopes, about 25 m. high. The soil is barren, 
and nearly no grass was seen along the river. Numerous springs send out long 
ice ribbons in ravines and small side-valleys. Several mavnz walls are passed. 

Approaching Demchok, the valley becomes somewhat broader. At the right 
side, a mighty red group, with steep slopes, begins and continues beyond Demchok. 
Along the right bank of the river, there is now a terrace 10 m. high, perpendicular 
and consisting of reddish brown pebbles and shingle. Near Demchok, a little hill, 
Tsdénmo, is adorned with a //a, and here begins a series of man7 walls of the usual 
Ladak type. Demchok is a little village of some 4 or § stone and earth huts, 
surrounded by a few barley fields. 

From Tarae-kongma to Demchok the following names were mentioned: Chume- 
kamlang, is a transverse valley from the Ladak Range. The district where it enters 
the main valley is called Tara-yogma. Pu-tarhip and Oserding are tributaries to 
the left. On the same side, follow ZTama-chera, Karbun-daérchu, Chamo-sesa and 
Tselung. From the right side, enter the tributary valleys of Yrmege-sang and Tavik, 
the latter being a broad but short valley receiving several tributaries from the sides 
and having a comparatively mighty, red, rocky group in its background, From 
Demchok, the two small panoramas, 361 and 362, Tab. 64, upwards and downwards 
in the /zadzs valley, were sketched. 

On November 17th, we had 28 km. N. W. to Camp CCLXT at Nagangkal, 
where the height is 4,229 m. On the way the little threshold, 71¢ang-da, is passed, 
with a height of 4,333 m. From Camp CCLATJ via Demchok and to Camp CCL, 
a distance of 39.5 km., the valley falls only 15 m. or at a rate of 1:2633, showing 
the same regular and extremely slow slope of the upper /wzdus valley. 

A short distance N. W. of Dewchok, the road passes a partly frozen brook 
coming from Demchok-pu, a tributary valley from the left. A miserable stone bridge 
is built across the watercourse. At the left side of the mouth of this little valley, 
are the ruins of two or three houses, which were said to have belonged to Hemz- 
gonipa. A pyramidal peak at the same, or left side of the valley, is called La-vz, 
and said to be sacred. The valley, Demchok-pu, itself is regarded as the boundary 
between 7zef and Ladak. 
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In the same neighbourhood the road, readily visible among the gravel of the 
ground, goes down from the terrace or hill slope on which Demchok is situated. 
Kurang-gungpa-sang (or -xgungpa) is a considerable tributary valley from the 
right side, by which one day’s march leads to the little village of Chagang, where 
barley is cultivated. The main valley now becomes broader and resembles a little 
plain, called 7edor or Tefar. Climbing a little slope, the road, on its other side, 
comes down to the river, which here, along its left bank, has a terrace 8 or 10 m. 
high, perpendicular, and consisting of sand, pebbles and shingle in horizontal layers. 
One third of the surface of the river is covered with floating ice, and along the 
banks is ice, under which the fishes take refuge. The mountains of the Trans- 
himalayan side are steep, wild, rocky and of a red colour; there is no snow. The 
river here makes a bend to the west, north, N. E. and N. W. flowing on the eastern 
side of a little ridge, called Karvdong, on the top of which are the ruins of stone 
walls, perhaps an old fortress. To our left are the valleys and districts of 7so-unlung, 
Kamlung-chun, Umlun or Unglung and Tselung. The ground is again gravel 
and sand, and the road is excellent, crossing a wide plain in the valley. 

Now we slowly ascend to the little threshold, Kamlung-karnak, at 4,302 m. 
Between the road and the river is the prolongation of the red and irregular ridge 
of Kardong. On the threshold and N. W. of it, the living rock is greyish blue 
marble, assuming a reddish colour if weathered. Beyond the pass several dry water- 
courses gather from all sides, forming a tributary strong enough to break through 
the red ridge at our right. Its valley is called Nayaguzk. Through its opening, 
the /zdus is again visible, and along the right side of the river, the massive red 
range mentioned above. The A’ardong Ridge continues the whole way to Camp 
CCLXT/, and divides the valley into two halfs. In the S. W. of these, the road 
runs like about 50 parallel paths, straight N. W.; in the N. E., half, is the /zdas. The 
whole country here is as barren as a desert; there is no grass, no bushes, no ani- 
mals, no water. S%zak is a little valley from the left. Senda is the name of the 
plain S. E. of the next threshold. S7&ay is a valley from the left. Luxepe-karpo, 
Taglung and Chungtung or Fung-chung, the next. To our left is an ice-sheet, 
from which we slowly go up to the little pass, 7xteng-la 4,333 m. high. There 
are properly two thresholds, one with a max7 and the other with a cairn and rags 
on a pole. From here the view to the N. W. is magnificent. For five days’ journey 
and more, the tectonic valley is quite open with its innumerable ramifications and 
mountain shoulders projecting in an endless perspective, and far in the background 
are snowy mountain giants in light blue colours. Beyond the pass to our right, 
three names were noted: Ghu-fon, Rayung-karu and Na-gangkal. Here Camp 
CCLX7 is located, near a frozen brook coming from a spring. Some bush vege- 
tation was also found at the place. 
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On November 18th, we continued N. W. for 12.9 km. descending imperceptibly 
as before, though at a somewhat faster rate or 1:331, the difference of height being 
39m. Camp CCLAT being at 4,229 m. and Camp CCLATI at 4,190 m. The road 
crosses a plain called Gaffu/, in a straight line. From Camp CCLX/, a bend of the 
river is visible, and its valley is here called Chogo-sang and \gaga-ngota. Tsotpo-rap 
is the plain between the two valleys, that of the road and that of the /zdus. After 
this the river is hidden again. To the left, are the tributary valleys of Zovo-karu, 
Tsa-kang, with a yellow projecting rock, Arka, and Nayakééd, in the mouth of which 
is the little village of A’zyz/, inhabited by 12 families. 7sofgerash is a belt of 
vegetation to our left. On our right side we have the passages, Pugap-kongma 
and Pugdp-parva across the ridge, and Semgo, a belt of vegetation. Pxktse is a 
yellow rock of fine-grained marble at the left side of the transverse valley, by which 
the /zdus again returns to our valley. The Gafftut plain is as even as the floor 
of a room, and its soil consists of hard sand, soft detritus, sand or very fine material 
brought down by rainwater and now forming large surfaces as even as a frozen lake. 
The ground is perfectly barren until the camp is approached. 

From Camp CCLNIT, Pan. 3674, B and c, Tab. 65, was taken. On this some 
new names are entered. To the N. 44° W., it shows the endless prolongation of 
the valley with a mightly snow-covered mass in the background. Afanlung is a 
peak to the N.N. W., and Azugu-nara is N. 12° E. In the same direction is the 
transverse valley by which the /d@zs returns to our half of the valley. The mountains 
to the left of the piercing valley, were called A’gang-sang. Puktse-r7 is the group N. E. 
of Pukta or Camp CCLXI/. Farther to the right, is Nagerum, and about S. 70° E., 
Pugép. Umbo-mane or Ombo-manit, Chu-loa and MN goku-la are mountains belonging 
to the Transhimalayan side. To the S. 26°E., is A’emdung, a mountainous region, and 
S. 6° W., the tributary valley of A‘zyu/. To the S. 21° W., is a dominating pyra- 
midal peak beyond which /Zan/e is said to be situated, though this place is in reality 
to the S.W. Chamarta, pointed out to the S. 35° W., is probably intended to 
mean Chamait?, which is to the south. Finally, in the Ladak Range, there follow 
the regions, and probably passes, of Chang-lung-kongma and Chang-lung-yogma, 
being the same names as we had found before in the A‘ara-korum System. 

On November 19th, we had a march of 16 km. N. W., the ground sloping 
in the direction of the road from 4,199 to 4,186 m. or at the rate of 1:1231. In this 
section the river flows generally in the middle of the valley, or perhaps a little 
nearer its left side. The road is very straight along the base of the Ladak Range, 
and from time to time it touches the left bank of the /d@zs which is very winding. 
The ground consists of fine dust, partly barren, but as a rule, bearing some grass 
and, along the river, bush vegetation. Occasionally silt and other fine material has 
been brought down by rainwater and form perfectly level patches. There is no kind 
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of undulations of the ground. To the naked eye it is perfectly horizontal. Some- 
times we cross belts of coarse sand, the last remains of the destruction of the rocks. 
But never even a rudiment of a dune of drifted sand, is seen. In profile, the floor 
of the valley between the base of the screes to the right and left is a nearly per- 
fectly straight horizontal line. It is easy to sec how complete and even the filling 
up of the space between the two ranges has been. This is the result of wind, 
weather, rain and erosion, and the work of filling continues day by day. The action 
of transport, on the other hand, is not great. Only during a limited part of the 
year, the /zdus carries away solid material in a very fine state of division. By far 
the greater part of the material washed down by the water, remains in the valley. 
This procedure continuing for thousands of years, will finally succeed in making the 
valley as even as a floor. Only where the screes meet one another, the yvround 
becomes undulated. 

We pass Augu-nara to the right, and Lunxgsor and Lunxgéo to the left. 
Mane-tumtum, situated on a bend of the river, is a maz wall, very well built, 
partly of masonry, and covered with engraved stones with the usual formula. Then 
follows a whole series of small mavzs. Now there is a good deal of grass and 
bushes along the river. The road is following the base of the mountains to the 
left, and so is the river in this section of its course. Sometimes it is divided into 
two branches. Afanlung and Dumése are valleys to the right. Where the valley, 
Ringtung-nana, enters from the left, we cross the river, which here is covered with 
very solid ice. The breadth of the stream was here 78.7 m., the mean depth, 0.46 m., 
the maximum depth, 0.78 m., the mean velocity, 0,357 m., and the volume 12.98 cub. m. 
per second, Eight days before or on November 11th, we had found the volume to 
be 16.45 cub. m. per second. Now the river had, therefore, 3.47 cub. m, less. ‘This 
is due to the severe cold in the mountains of the higher regions, more and more 
spring-water being bound as ice. This diminishing of the volume, would, no doubt, 
continue in the course of the winter, though, of course, not at such a rate as during 
these last eight days. Lower down it comes to a point where it begins to increase, 
by means of the water brought down by tributaries. Camp CCLN/I/, Dung-kang, 
was situated on the right bank. From here, two small panoramas were sketched, 
363 and 364, Tab. 64, the first to the N. E. and east, the latter to the N. W. showing 
the high mountain group beyond Chushud. 

On November 20th, we made 17.3 km, N. W., sinking from 4,186 m. to 4,179 m., 
or 7m., which is the same as 1:2471. The fall of the valley is, therefore, still 
insignificant, and it would be impossible to tell whether the ground descends or 
ascends, if we had not the river at our sidc. The landscape remains extremely 
monotonous. In the large features there are no changes whatever; two ranges with 
innumerable shoulders and short, steep ramifications, screes and fans, transverse 
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valleys, and one large valley in the middle with the river winding its course from 
one side to the other. Even the direction always remains the same, and the effects 
of the sunshine is, therefore, the same from day to day. In the background, rises 
the same snowy mass that we have seen for several days, and we seem to approach 
it very slowly. All the way from Garfok, there is always nearly the same view, 
the same relief. The laws of erosion have caused the same features of morphology. 
At both sides, the mountains have about the same height the whole way, without 
being interrupted by high snow-covered and dominating peaks. Only in the moun- 
tains to the left, the Ladak Range, there are some patches of snow in shadowy 
places near the crests, but in the mountains of the Transhimalayan System, we did 
not sce any snow at all the entire way. From the floor of the valley, it is, as a 
rule, difficult to tell how far it is to the culminating crests on both sides. Only 
through the openings of the larger tributary valleys, one becomes aware of the crest. 
On the section to Camp CCLA/JV, the floor of the valley is as even as before. 
The soil is fine material and clay; grass and bush vegetation is more abundant than 
hitherto. Sometimes the path goes through a real jungle. Rabbits’ holes are numerous, 
Ducks are still living where springs keep the river open for a few meters or more. 
All the rest of the river is covered with solid ice. There is again a series of manz 
walls. The road is, as a rule, quite near the river, only twice its course is out of 
sight, Gangra-kongma and Gangra-yogma are tributary valleys from the left. At 
Tavuk, we pass by three miserable tents and a low wall of sun-dried bricks. Zadz- 
kam is a valley to the left, Pe/evg, from the right. In the background of the 
latter, is the district of Dazngsum. Here a ridge of low hills begins to our right, 
and continues the whole way to, and beyond the next camp. Therefore, the even 
floor of the main valley becomes more narrow than before. At the foot of this 
ridge, is a steppe of grass and bushes on sandy soil, and there are several »an7 and 
ring-walls. The river sweeps along the base of the ridge and is open at a few 
stretches. But even at such places, there is always a belt of ice along the banks, 
sloping towards the middle of the river, which proves that the volume of water is 
constantly decreasing. Solid rock is never within reach. The detritus of the little 
ridge consists of grey quartz-biotite-diorite and green sandstone. At Lune-hung, 
Camp CCLATV, the river is nearly open, and flows slowly and noicelessly along 
the base of the Ladak Range towards the transverse valley by which it pierces 
this range. From this camp, Pan. 368, Tab. 65, was made, showing some of the 
mountain shoulders to our left, and in the background, as usual, the snowy mass 
to the N. 38° W. 

On November 21th, we travelled 24 km. N. W., and now finally a change is 
entering along this monotonous road, for we leave the /vdzs Valley, though still 
following the same tectonic valley as before. Therefore, we slowly rise again. 
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Camp CCLENIV was at 4,179 m. and Camp CCLAV at 4,449 m., meaning a rise 
of 270 m. or at a rate of 1:89. It is to be noted that during the first 10 km., 
the ground continued to fall, so that the rate of ascent was in reality somewhat 
steeper than 1:89. 

During the last days, we had experienced a strong W.S. W. wind, but only 
at intervals and very irregularly and influenced by the mountains. I had the im- 
pression that the strong and regular W.S. W. wind that last winter had killed our 
animals on the Chane-fang, had not yet set in. It may, however, be that it docs 
not develop all of its energy until it reaches the high open plateau of the Chan g-lang. 

Nesuvma is a tributary from the left, Gyox and Lungun, valleys to the right. 
After crossing a cut-off bend of the river, the latter disappears from sight, and only 
a last glimpse of it is caught when it pierces the Ladak& Range, with a peak called 
Dung? at its right. The bush vegetation ceases completely, but the grass steppe 
continues, occasionally interrupted by small patches of nearly barren violet, hard 
sand. In the mouth of a broad valley to the right, sand dunes have formed, reach- 
ing fairly high on the slopes of the surrounding mountains. In the main valley, 
there are no wandering dunes, only very low undulations of sand bound by grass. 
The soil then becomes soft and more uneven as it is modelled by wind erosion. 
In the background of the transverse /vdus Valley a snow mass of moderate 
height is visible. So far as can be seen, the transverse valley of the /xdus is 
directed to the S. 55° W., after which it again turns N. \W. with the Ladak Range 
to its right. 

Having crossed a dry watercourse from the left side, we begin to ascend the 
slowly rising slope of a barren scree of sand with fine gravel on its surface. Its 
boundary is very sharply drawn. To our left the belt of vegetation continued for 
some distance. To our right, is a little patch, like an island, of grass and bushes 
called Zama-yaghgang. The road is comfortable, crossing absolutely barren ground. 
The snowy mountains of Paxggoug-tso are hidden by the rising ground in front 
of us. The erosion bed of the valley becomes deeper and narrower and its terraccs 
more developed as we proceed. The right one is the best developed. At the point 
where we cross the stony bed, there is some vegetation. Some mas, called Sadme- 
mant, are again passed. Here the height is 4,272 m. 

The valley becomes narrower but runs straight N. W. as before. A glimpse 
backwards to the S. E. now shows us an endless perspective of the /vdus Valley. 
Its floor has a yellow colour between the mountains, but the river cannot be seen. 
Lungnak is a valley to the right. 

To our left is the little village of Sa/ma with its low stone huts, walls and 
barley fields. It gets its supply of water from a spring, forming ice-shcets. In the bed 
of the main valley there is also some ice. The soil is now covered with gravel 
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and small blocks of granite. A new series of mamzs is passed before we reach the 
swamp and grazing ground of Dung-lung. 

On November 22nd our road turns a little N.N. W. The distance to Chushul 
is 33.5km. From Dung-dung, Camp CCLXV, 4,449 m high, we have 4.2 km. to 
the pass, 7sake-la, 4,653 m. high, the rate of the ascent being as 1:20.6. Chushul, 
Camp CCLXVY, is at 4,359 m., OF 294 m. below the pass; the rate of the descent is 
here as 1:100. With swampy ground, some vegetation and a sanz wall to our left, we 
follow the comfortable path along the erosion furrow from the pass, and reach the flat 
and easy Zsake-/a, adorned with a cairn, poles and rags. It affords an easy passage 
from the Judus to the Pang.gonrg-tso. The view is not imposing. The valley on 
the N. W. side is broad and open and runs in a nearly straight line to Chushul 
and Panggoug-tso. In its background the snowy mass is always visible. It is the 

mighty range on the S. W. shore of Paxggong-tso. The mountains on the northern 
shore of the same lake rise to the right and a little farther away than the first- 
mentioned group. On the pass we had a fresh S. E. wind and a temperature of 
—4.s°, after —10.3° in the night. Later on we had a N. N. W. wind, increasing 
towards evening. 

From the pass we go slowly down along the base of the left mountains, where 
there are large numbers of springs, stone walls, grass and bushes in stripes. From 
the left side a series of tributary valleys enter, among others Chushag-kongma, 
Chushag-yogma and Lungun. The range to our right is low, and has only very 
small valleys. One of them has a road leading to Rudo&. Argha is a valley from 
the left. Here is the mand cairn Arge-lato with heaps of horns, poles and rags. 
The rock consists of grey, porphyric quartz-biotite-diorite. The floor of the valley is 
very even and hard and, nearly everywhere, barren. Only occasionally there are 
small patches of vegetation. The road generally runs in the middle of the valley. 
The last part of it runs along the left mountains. Boftsang is a tributary valley 
from the left. The main erosion bed of the principal valley sticks to its right 
side. A/orghu-naga is a broad valley to the right, in which there is a road to 
Pangur-tso. Rallamor is a valley from the left. Riding along the base of the 
hills, we have the wide, yellow plain to our right, with extensive ice-sheets here 
and there. 

At Chushul a little brook joins the main watercourse of the valley and goes 
with it to the Paxggong-tso. The mountains to the north of the lake are visible. 
Near Chushud we had passed four large manz walls indicating the two gompas of 
the village, one of them old and situated at the foot of a hill, the other new and 
built on the top of the hill. The village has 25 small houses, barley fields and some 
trees. At Chushul the climate is much milder than in the /xdus Valley and the 
other places we had left behind. 
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On November 24th, we travelled 23.3 km. N. W. We had 11.2 km to the 
pass, Kougta-la, 5,061 m. high, an ascent from Chushul of no less than 702 m. 
and at a rate of 1: 16, From the pass to Camp CCLNV//, was a distance of 
12.1 km. and a difference in height of 284 m., the latter place being at 4,777 m.; 
the rate of fall is here 1: 43. We cross some small irrigation canals and a brook 
from a spring, now open, and pass some man2-r7gmos with inscribed stones, after 
which our road rises towards the pass. On our right we now have the mighty 
snow-range we had seen so many days, and which stands on the S. W. shore of 
Panggong-tso, but now its snow-fields are hidden by lower slopes, shoulders and 
ramifications. Here a caravan of 500 sheep was met with, carrying barley to Rudof. 
Otherwise the country is as lifeless as before. The road runs at some height above 
the bed of the principal watercourse of the valley from the pass which we have to 
our left the whole time, and which is called Av. To our right are mighty moun- 
tains of grey quartz-biotite-diorite, eroded by several transverse valleys, with gravel 
and blocks in their beds. On the S. W. side of the Av valley, there is the black, 
wild and rocky Ladak Range. In the background of the upper 47, we have a 
high snow-covered mass belonging to this range, and at its left side, west of the 
pass, is another mass that had been in sight for a long time. In the valley itself 
there is a winding ice-brook and on its sides, some grass. 

Approaching the pass the road crosses two or three deep-cut valleys from the 
mountains to the right, filled with gravel and boulders. They join the Ar valley 
which keeps close to the base of the black rocks of the Zedak Range. On the 
top of Kongta-da is a \arge cairn with poles, horns, rags and streamers. \Wind- 
worn boulders of quartz-biotite-diorite lay on the saddle. The slope down from its 
N. W. side is gradual and the comparatively broad valley continues between the black 
rocks to the left and the grey to the right. Above the rocky crests of the latter, 
snow-patches now appear. The watercourse is dry and shallow. The soil consists 
of coarse sand and gravel, the road is good. TZasang is a large tributary valley 
from the S. W., in the background of which a portion of the Zadak Range again 
appears. Tour tents were pitched in the middle of the valley, and at Aougma-lung- 
kongma, Canp CCLXVI/, there were two. In the high regions of the rocks N. FE. 
of that place, was a little hanging glacier. 

On November 25th, we travelled 30 km. N. W. As Camp CCLNVITI has 
a height of 4,411 m., we again descended 366 m. or at a rate of 1:82. Leaving 
the camp, we cross the valley diagonally, also two dry watercourses, after which we 
descend among heaps of gravel and blocks. The principal watercourse of the valley 
is to our left; it is frozen, but we hear the murmuring of water below the ice. From 
the left, the valley Pzxryok enters, from the right, Avz#z. Occasionally tce ribbons 


come down from the sides. The mountains to our right are rocky and wild and 
26. IV. 


202 THE JOURNEY TO TANKSE. 


their peaks covered with some snow. The terraces of the principal bed are 3 m. 
high. At the side valleys Parma and Datt, the main valley opens like a little plain 
and the fall becomes very gradual. The soil is swampy and there is some grass, 
Several janes and chorfens are built here and at other places along the road. Near 
the valley of Dungting to the right, a tent is passed. The valley then again be- 
comes narrow. The road here follows the erosion bed at the base of its right 
terrace. Opposite the large valley, La/uxg, on the left, the bed is crossed on its 
ice, the water being only one foot deep. A ruined bridge has been built across 
the Laldang, showing that it may carry much water in the summer. Koxgchu or 
Kongyu is the name of a nice A/a or cairn with streamers and horns. 

From the left enter the extensive valleys, So/ang and Gorlung, from the right, 
Lungser. The main valley is again broad and open, and the road runs along the 
left bank of its watercourse. Just below the mouth of the Gorlung valley, there is 
a little village of two or three huts. The rocks to the right side of the valley con- 
sist of very weathered porphyritic specimens, those to the left of dark hypersthen- 
augite-diorite. Near the base of the mountains on the left side, is a shallow pool, 
called Sa/sa/-tso, formed chiefly by an abundant spring of +5.2° temperature; only 
its western part was frozen. A short distance beyond it, we had our Camp CCLX VIII, 
Sara or Lung-yogma, where the large valley of Beluzk enters from the left. Two 
Rudok caravans had been met in the course of the day. 

On November 26th, we made 22 km. N. W. and north to 7an&se, descending 
from 4,411 m. to 3,990 m. or 421 m. which gives a rate of 1:52. The road leads 
across a little secondary threshold, 4,578 m. high, at the right side of which the 
brook has a deep-cut bed, like a gorge deep below our feet, when standing at the 
cairn of the threshold. Beyond the right tributary, Awset-langpo, the road follows 
the detritus scree of the left side of the valley with a very steep slope. Here we 
are 100 or 150 m. above the bottom of the valley where the ice ribbon of the river 
winds, only occasionally with some open water in the middle. After a while the 
road again leaves the river at some distance to the right and descends between hills 
of detritus and blocks. The landscape is wild and picturesque. One has a strong 
feeling of having entered the pcripheric regions with outlet to the ocean, the boun- 
dary being the Konugta-la. Here the morphology is wild and accentuated, not uniform 
and monotonous as on the Chang-/ang or even in the upper valley of the /dus 
which, in spite of being peripheric, still keeps the features characteristic to the regions 
without outlet to the ocean. 

At the village, Herat, with a few stone huts, walls, manzs, chortens and fields, 
the road crosses the valley to its right side. At Chz/am, a village, the brook is 
crossed on a poor bridge. The terraces are some 20 m. high on the sides of the 
principal brook and in the tributary valleys. Skamlung, Shalchu-kul and Taruk 
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are large valleys from the left. These valleys from different directions, join in the 
sharp bend where the main valley turns to the north and N. E. On both sides there 
are wild steep rocks of very picturesque forms. Heaps of gravel, blocks and boulders 
fill the valley. The brook increases and is nearly perfectly free from ice, foaming 
in continuous rapids in its stony bed. The valley is very narrow, but there is still 
room for small cultivated fields and a few huts. Here are many well-built »axz5, 
some of original form. The valley turns more and more to the right, and finally 
we reach Zankse. 

Here the first part of my journey in Tibet in 1906—1908, came to an end, 
and the great ring was closed. I had left Zankse on August 21st 1906, and now 
returned there on November 26th, 1907, the journey thus having taken one year, 
three months and seven days. Here we have, therefore, a means of controlling the 
exactitude of my field map, disregarding the astronomical observations and all other 
corrections from determined points, amongst which those of Ryder are the best. 
Colonel H. Bystrém has made such a graphic examination by joining all the 26 sheets 
which were constructed by Lieutenant C. J. O. Kjellstrém to the scale of 1:200000, 
Drawing my field maps I only made use of compass and watch and determined the 
distance by means of the length of the paces of my riding pony. Under such con- 
ditions as those in which this journey was made and which have been described 
above and in Vol. Il and III of this work, one would expect a very large error. 
The continual winter storms, the cold, and the sometimes unfavourable ground, would 
very likely make the field map uncertain. My several crossings of the A/anasarovar 
were, however, omitted, but the crossings of Lakes Lighten, Yeshil-kol, Pul-tso 
and Nygangtse-tso, as well as one days’ journey on the Zsavgfo and one on the 
Indus had to be included in the graphical calculation of Colonel Bystrém. Along 
the route of my fieldbooks, from Zankse and back to Tankse, he got a distance of 
4,270 km. On the construction the length-error proved to be 109.5 km. or 2.56%, 
of 4,270, and the cross-error 1.52°j,, which may indeed be said to be a satisfactory 
result. Or, in other words, for a distance of 100 miles I would get, as an average, 
102,56 miles. On the map in 15 sheets in 1:1,000,000, accompanying this work, 
Colonel Bystrém has tried to bring my field survey as much as possible in accor- 
dance with all other data existing. 


THE SECOND CROSSING 
OF THE CHANG-TANG 


CHAPTER XV. 


A NEW CROSSING OF THE KARA-KORUM SYSTEM. 


So far as to a point situated 17 km. W.N. W. of Camp CCLNNXN, I had 
followed the famous caravan road of the Aara-korum Pass, the same one that I had 
used on my return journey from India in 1902. Thus leaving the road of the 
Saser Pass to our left and the valley of the Skayod River with the Avzmdan Glaciers, 
situated at a short distance to the N. W., we entered, on December 17th 1907, a little 
side valley coming from the N. E., obviously the one in which the so called Afurgho 
road passes, which is used at periods when the common, more western, road is 
closed by the A‘wmdan Glaciers. This tributary valley to the Shayok, joining the 
latter from the left side, is very curious. It is a narrow gorge, bounded by steep, 
sometimes perpendicular, rock walls, and winding in all directions. Its whole floor, 
from one side to the other, was now filled with compact ice, sometimes transparent 
like glass, sometimes white like milk. Only occasionally there is a little stripe of 
coarse sand or gravel at the sides which has not been reached by the ice. The 
fall of this valley is so gradual, that the ice-sheet seems to be nearly horizontal. 
Only at one single place, open water was seen. The cold was severe after being 
—24.6° in the night, and everything was frozen, Finally we enter a little side valley 
from the left, also filled with ice. On the slope at its right side, where the region 
is called Long, we had our Camp CCLXXX7 alongside of a caravan from Yarkand. 
Here the height was 4,663 m. 

On December 18th, we marched 11.3 km, E.S.E. To begin with, we have 
to cross a little flat threshold, east of which there is a pool. The road to Yarkand 
is clearly visible nearly everywhere, and even if it were not, it would betray its 
existence by the 63 dead ponies, most of them fresh, which we passed in the course 
of the day. North of the road is a wild red rocky ridge with cliffs and peaks and 
stripes of snow. E.S.E. of the pool, is a second flat threshold 4,731 m. high and 
called Chong-tash or »The Big Stone». To the south is a more rounded and less 
rocky dark range. On its northern slopes, there was a good deal of snow. From 
the second threshold, a narrow, dry watercourse, between terraces, goes down to the 
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springs, simply called Budak. Here, Camp CCENNA//, the height is 4,544 m. 
Simultaneously with our arrival, there came a caravan from Yarkand. The cold was 
intense. The last night it was —31.4°. Twenty dead ponies were counted around 
the springs. 

On December 19th, our direction is N, E., east and north to Burtse or Camp 
CCLNNNXI/II, where the height is 4,808 m. or 264 m., higher than the previous camp. 
The ascent is, therefore, as 1:74, the distance being 19.5 km. The temperature in 
the night was down to —27.7°. The day’s march takes us up through the Afurgho 
valley proper, and the little valley from the second threshold of the previous day 
was a right tributary of Afurgho. BSulak is situated at about 1 km. from the junction. 
There is no possibility of marching in the bed of the lower course of the Afurgho. 
It is as narrow as a corridor, filled with ice and blocks. Therefore, the road climbs 
the slopes on the right side, which, at their base are perpendicular and even over- 
hanging with long icicles like stalactites hanging down from the edge. The water 
comes from springs on the slope. On the latter, we have to climb some 279 m. or 
to 4,823 m., from where we again go down to the bottom of a little tributary from 
the right, having considerable terraces of pebbles and shingle. Everywhere there 
are the corpses and carcasses of fallen ponies, proving that this horrible passage is 
the high road to Varkand. 

From the point where the A/urgho valley joins the little tributary of Buda, 
the joint valley is seen, piercing the mighty snow-covered mountains to the south 
in a direction of S. 60° E. after which it turns S, E. and south, and finally joins 
the Stayok valley at the point where we had our Camp CCLNN/X. From the latter 
camp, I had, on December 16th, made an attempt to force this eastern short-cut 
road of A/urgho as the Ladakis called it. We had ascended the valley northwards 
from Camp CCLNNIX. After about 2 km., we came to a point where two valleys 
join, The one from the N. W. is the one which we later on saw from the hills 
near Dulak, 7. e. the lower course of the Afurgho valley and it is impracticable for 
caravans. In the one from N.N.E., we ascended about 1 km. to a point where 
this valley was hopelessly closed by blocks, as large as houses, which had fallen 
down from the rocks at the right side. Only on foot, would it have been possible 
to proceed this way. Therefore, we had been forced to make the long roundabout 
way to Camps CCLNNNX, CCLXNXI and CCLYNX/I. My wish was to reach 
the height of Chang-tang, the sooner the better, so as not to be forced to travel too 
far north. For the goal of this second crossing of Tibet was to reach the Central 
Transhimalaya. \t proved to be a very difficult task to get out of this trying 
labyrinth of Kava-korum valleys. 

However, we were now on our way from Bxlak to Burtse. From the little 
right tributary just mentioned, we entered the J/urxgho valley, marching partly on 


Vou. IV. 





<> eee \ 


NATIVES OF TERI-NAM-TSO. 





NATIVES TRAVELLING IN WESTERN TIBET. 


Vou. IV. 





VIEWS FROM SOUTH-WESTERN TIBET. 


TRANSVERSE VALLEYS OF TIE NORTHERN KARA-KORUM RANGE. 209 


its right terrace, partly on the ice. Here was no open water. The road then climbs 
the steep slopes on the left side, where everything is covered with snow. The road 
is good, but if a pony slips, he is lost. At 1 o'clock p.m. we had a temperature 
of —17.6°, The landscape is very picturesque. After a while we again go down 
by hundreds of zigzags, to the floor of the valley, where there is now neither ice 
nor water, only snow among the gravel. Then the road climbs the right slope, from 
where it goes down, crossing the main valley by a bridge, partly built, but mostly 
consisting of gigantic blocks in the bed. Finally we are able to keep to the gravelly 
floor of the principal valley where hard and compact snow fills all erosion beds and 
sometimes is covered by a thin layer of wind-driven dust and red sand. The valley 
turns to the N. E., north and N. W. [from the left or east, several tributaries center, 
but none of them looks promising for an attempt straight to the cast. The valley 
is perfectly barren, Grass is scen nowhere. At Burtse, Camp CCLNNNI//, the 
name scems to indicate that a plant called dérx¢/se is to be found. Now nothing 
except snow could be had at this place. 

If it were true, as my Ladakis asserted, that Azz/se would be only two days 
from the Aare-korum Pass, we ought to have another pass in the same range east 
of Burtse, and at a distance of less than one day’s march, as the range runs 
N. W.—S. E. But nobody among my Ladaki servants knew whether the valley which 
comes from the N. E. and joins the J/urgho valley at Aurtse, leads to such a 
pass, equivalent to the Awra-korum Pass, or not. So far as one of my men had 
been reconnoitring in the early morning, the passage was good, but he could not 
go sufficiently far up towards the crest. Still, in the hope of making a short-cut 
up on the Chang-tang, 1 decided to make an attempt. We were also lured by 
tracks of ponies readily visible, both in the gravel and in the snow, and, therefore, 
only a few weeks old. 

On December 20th, we started for this, as far as my Ladakis knew, nameless 
valley. The distance to the uppermost point we reached was 16.6 km., and the 
altitude of the same point, 5,040 m. or 232 m. above Burtsc, giving, therefore, the 
very moderate rise of 1:71. From this point to the crest of the range which must 
be very near, the ascent must be steep. The night had been perfectly clear and 
the cold severe, —29.1° at 9 o'clock p.m. and —35.3° as a minimum. 

About half of the valley was snow-covered, the rest gravel, and higher up, 
ice from springs. The valley is enclosed between wild, rocky mountains. From the 
base of the living rock, steep screes slope down to the floor of the valley where 
gigantic blocks and boulders sometimes have fallen down. At a few places, the 
passage is very narrow. Higher up it is a gorge so narrow that one may touch 
the rocks at both sides simultaneously, which means hardly 2m. We continued 
until] we reached a place where the narrow passage was blocked up by boulders 
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and blocks that had given way and fallen down, quite filling up the narrow space. 
Here we could have forced our way. But a short distance farther on, a similar fall 
of rocks had taken place which could not be traversed without straining the forces 
of our animals too hard. And still higher up, my scouts reported the valley to be 
absolutely impracticable. ‘This seems to be a characteristic feature of all the valleys 
which go from the northern A@ra-korum Range to the S. W. and join the Shayok, 
and probably they become more and more difficult farther south. To them belongs 
the Chang-chenmo valley, though this is strong enough to break through the whole 
range. \e had to return, and camped at a height of 4,995 m. 

The next day we returned down the valley and camped at a place where 
some grass was found. Camp CCLNN XV had a height of 4,880 m. The 
34.8°. At this camp, we let the animals have 





minimum temperature had been 
one day's rest. The next night the sky was cloudy, and the minimum temperature 
only —17.2°. 

On December 23rd, we returned to Burtse and continued up the main valley 
to Azstl-unkur, Camp CCLNNNV/, where the height is 5,128 m., or 320 m. above 
Burlse. The distance from the latter place is 14.4 km., and the rise, therefore, as 
1:45. The day was cloudy and a strong wind was blowing, though it is difficult 
to tell from where in these narrow valleys. 

Our direction is N. N. W. The valley is full of gravel and some snow; ice 
appears only higher up. The mountains at the sides are wild and rocky. A small 
glacier is scen at the right side of the valley; another had already been passed on 
the left side, south of Burtse. The talus of débris at both sides is steep. The 
valley makes a sharp bend to the east. Beyond it the wind grew to a storm and 
came from the south. The snow-patches in the valley are hidden and covered with 
fine red dust; only higher up the slopes, the snow is white and clear. Clouds of 
dust and dry snow are whirling up the valley. The country is absolutely barren, 
since Camp CCLNNNV we had seen no grass. Several side valleys open both 
from the left and right. Two of them are considerable. The main valley finally 
becomes as narrow as a gorge, between hills of loose material, and in the bed, 
there is ice. My Jadakis asserted that here somewhere was the place which is 
called Manlet Bek-ld? after a well-known historical event. The name of the place 
where we camped in this narrow valley was called A7vs7/-unkur. 

On December 24¢h, Our march continues N. E. for 15.4 km. From A?sel-ankur 
the direction is north and the distance to the Dapsang Pass of the northern Aava- 
Korum Range is 4 km. The ascent on this stretch is from 5,128 m. to 5,428 m. 
or 300 m., being at a rate of 1:13.3. On the other, or Chang-faug side, we have 
11 km. to Camp CCLNNNVI/, where the height is 5,227 m. or a fall of 201 m., 
being a rate of 1:54.7. The slope up to the pass from the regions having an 
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outlet to the ocean, is, therefore, more than four times as steep as the slope from 
the Tibetan plateau-land without an outlet to the ocean. 

From A7vs7/-2nkur the road is comparatively easy on the slopes of the right 
side hills of the uppermost part of the valley. They consist of soft red material. 
There are the tracks of many caravans to and from Eastern Turkestan, and there 
are, as hitherto, the carcasses of many dead ponies. [From the height of the pass, 
which my Ladakis called Dafsang, a name also given to the country to the N. EF. 
of it, it is difficult to get a clear conception of the general orographical features, 
In the clear and fine weather, we had, however, a magnificent view of the great 
Kara-korum giants to the west and S, W. To the N. E. the country seemed to be 
most easy for marching. To the east and S. F. there is a labyrinth of red wild moun- 
tains of moderate size. We had nothing else to do than continue to the N. E. by 
the slowly falling erosion valley which, in this direction, goes down from the Dapsang 
Pass, and which seemed to come to an end in a small self-contained basin between 
the areas of the Shayok and Aava-sash, Between our valley and the valley of the 
uppermost feeder of the Shayos, we have a range running N. E.—S. W. and parallel 
to the range in which the Awvra-horum Pass is situated. These ranges are only of 
secondary importance and constitute rather superficial features of the great northern 
Kara-korum Range which runs N. W.—S. E. and even S.S, E. The water-parting 
crest of this range is very irregular and runs in the most capricious, zigzagging 
windings. The Dapsang Pass belongs to this crest, and it is therefore, a water- 
parting of first class importance. Such is also the case with the A@ra-horum Pass. 
A third pass of the same rank, is the Chang-/ung-yogma which I had crossed in 
1906. From north to south the absolute altitudes of these passes are, according to 
my observations: the Kara-korum Pass 5,658 m., the Dapsang 5,428 m., and the 
Chang-lung-yogma 5,780 m. 

As seen from the Dapsang Pass, the whole country was now covered by 
snow, only the more exposed hills, peaks and ridges being swept free. In all valleys, 
depressions and erosion furrows, the snow lay deep, one meter and more on our 
route, and on the surface it had been arranged like dunes of sand. The valley 
down from the pass which at first sight had scemed to be so easy and comfortable, 
therefore, proved to be very difficult and tiring for loaded animals. Sometimes we 
had to follow the crests and slopes of small hills. At some places where the snow 
was deep, its surface was hard enough to bear the ponies and mules, but, as a rule, 
they broke through the crust. Having proceeded along the crest, we finally went 
down into the valley where, on the right terrace of its bed, the snow had been swept 
away to a breadth of 1 or 2 meters, It was easier to follow all the windings 
and bends on the edge of the terrace than to march in the furrow, where the snow 
was treacherous. By and by our valley becomes broader and finally opens out mto 
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a latitudinal valley, at the beginning of which a low red mountain is seen. At its base 
grew some hard yafchan plants which could be used as fuel. Already at 9 o’cl. p.m, 
the temperature was at —27.1°. In the night it went down to —38.6°, very near 
the freezing point of mercury. From Camp CCLNNNV//, Pan. 3744 and B, Tab. 66, 
was taken from FE. N. If. to W.S.W., the rest of the circle being hidden by the little 
red mountain. It shows a very irregular morphology, a mountainous country where 
the denudation and the destructive activity has gone very far. 

Already the first day’s march in the latitudinal valley, proved that we were 
on the plateau-land of Chang-/ang with its even ground and insignificant gradients, 
Camp CCLNNNVITI, on December 25th, was at 5,208 m. or only 19 m. below 
the previous camp. The distance being 12 km., the fall was, therefore, at a rate of 
1:632, perfectly imperceptible to the eye. 

Our march goes E. N. E. between comparatively low, irregular hills of a red 
colour. The ground consists of yellowish red dust sometimes uneven and furrowed 
with small watercourses, here and there with ice. Large parts of the valley are 
covered with snow, which becomes thinner the farther eastwards we proceed. Only 
in beds it still has a depth of two feet. The northern range is somewhat higher 
than the southern; only on slopes looking north, there is snow. In the northern 
part of the valley was a large sheet of ice formed by a spring with running water. 
Eastwards from this place, the valley becomes narrower and the snow is again deep 
on its floor. On the lower slope of the northern mountains, which were free from 
snow and were overgrown with abundant yapchan plants, we stopped for the night. 
From Camp CCLNNNI///, an incomplete panorama, 377, Tab. 66, was drawn, 
showing to the W.S. W. the road up to Mapsang, and to the S. E. and E.S.E, 
irregular peaks and ridges. Unfortunately the southern quadrant of this panorama 
is missing, including the N. E. side of the Kara-korum Range. Pan. 379, Tab. 66, 
taken from Camp CCLVN NT’, gives an idea of the appearance of the same range 
from its S. W. side. 

On December 26th, our march continues eastwards through the latitudinal valley 
for 18.6 km. 40 Camp CCLNNATN, rising to 5,383 m. or 175 m. above the previous 
camp, which gives a rate of 1:106. The minimum temperature was —31.7°, and 
the sky was covered with clouds. In the morning the wind came from the east, 
but turned at noon, over south to S. W. The march was very monotonous. Ascending 
to the east, the valley becomes narrower and is, as a rule, 1 km. broad. The ground 
is very even and comfortable. Here and there watercourses, filled with snow, are 
crossed. The valley is straight and regular, bounded on both sides by black mountains 
of no great height and with patches of snow. Through the openings of two or three 
side valleys from the south, higher ridges and peaks are visible, completely covered 
with snow, but not forming continuous ranges. 
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The soil is partly gravel, partly yellow earth and dust, which, judging from 
systems of crevices, is soft and floating in the summer. The footprints of antelopes 
are deep, showing that the light animals had trodden the ground before it was frozen. 
Since the day before, we follow a well-marked path which seems to be used by 
antelopes. Tracks of wolves were also seen. Now there were no animals at all, In 
the western part of the day's march, there was ice in the chief erosion bed of the 
valley which had well-developed terraces. The latter became lower towards the east 
and finally disappeared. About halfway, a tributary enters from the south, of nearly 
the same size as our valley. The plants became rarer and finally ceased altogether, 
At Camp CCLNNN/N, the valley was perfectly barren. To the east the view is 
open far away and the farthest mountains in that direction do not seem to be snow- 
covered, According to the general maps of Tibet at my disposal and my own 
survey of 1906, we should have about 68 miles to Camp I/// of the previous crossing, 
at which I aimed and where grass was to be found, which was necessary, as the 
animals would die of starvation if the country remained barren. In fact, this distance 
proved to be 74 miles. The living rock at the camp was dark greyish brown lime- 
stone. Dense pink limestone had also been found at Camp CCLVVNI. 

On December 27th, we continued E. N. E., for 4.8 km. falling only 4 m.,, as 
Camp CCNC had a height of 5,379 m. The rate was here 1:1200 or nearly 
level. The clouds were impenetrable and the minimum temperature of the night, 
therefore, only —19.1°. The upper parts of the surrounding mountains were hidden 
by mist. In spite of this weather, no snow fell. The snow-patches on the ground 
became more and more rare and thin, and their surface was, as a rule, dirty or 
yellow from wind-driven dust. The valley again becomes broader. l‘rom the south, 
a large tributary valley joins it. Along the base of the northern mountains, there 
is a bed with ice. The latter sometimes is convex or cupola-shaped, probably from 
the pressure of spring-water from below. Grass on the slopes of the northern hills 
caused us to camp early. In the erosion terrace at their base, the rock was dark 
grey sandstone. The wind had begun from the east, and then turned around to 
south and finally S. W. and remained so the whole day. Here the first yak dung 
was found. 

On December 28th, we made 13.4 km. E.S. E., descending 80 m. to Camp CONC/, 
where the height was 5,299 m.; the rate is thus as 1:168, The minimum tem- 
perature was only —17.4° and the clouds very heavy, but it snowed only a few 
minutes and very lightly. A very strong west wind blew from noon until evening. 
In this part of the valley, snow was seen only in ravines and beds and on slopes 
falling to the north. 

Just E.S.E. of the camp, we cross a ridge of very low hills, 5,346 m. high, 
south of which there was a sheet of ice, from the eastern end of which an unusually 
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voluminous brook, containing at least 1 cub. m. of water per second, with a temperature 
of +0.9° flowed eastwards, and fell into an oblong lake filling nearly the whole 
breadth of the valley. It was frozen all over, but the brook continued some distance 
along the ice. It is indeed rare, in these dry regions, to find so much water in a 
single spring. Our route follows the southern shore of the »lake», sticking to the 
lower part of the screes of gravel and talus at the base of the southern mountains, 
which are rather low, of a red colour and with a good deal of snow. As may be 
seen through the openings of the southern tributaries, there is, south of this range, 
another that is higher and has, so far as can be judged in the mist, even some 
small glaciers. The mountains at the northern side of the valley are higher. On 
rounded hills at the sides of its flat tributary valleys, there is grass. In the N. W. 
part of the »lake», there is a rocky island. The ice-lake became more and more 
narrow to the east, and at places had a breadth of only 50 or 100 m. Stripes of 
gravel were scen here and there in the ice, and it became clear enough that what we 
had called a lake was simply sheets of ice formed during the early part of the winter, 
and then increasing more and more as the abundant spring was flowing uninterruptedly. 

On Decembcr 29th, the march goes eastwards for 12.8 km. and the ground 
falls 53 m., as Camp CCNC// is at 5,246 m.; the slope is, therefore, very gradual 
or as 1:241. The minimum temperature was —29.9°. The night had been clear, 
the morning and day were cloudy. In the morning the wind came from east and 
south, afterwards steadily from the west. The ice-sheet dwindles and ceases. From 
the south a large tributary valley opens out. Here the grass is very good. Now, 
occasionally, yak dung is seen, though rather rarely. A spring again comes up at 
the right or southern side of the valley. It has only 4 cub. m. per second but is 
quite sufficient to give rise to another lake-like ice-sheet in the valley, hardly 4 km. 
in length. Between it and the foot of the southern mountains, which send their 
steep slopes down to the edge of the ice, there is very little room for our passage 
among sharp-edged gravel. It is obvious that these ice-sheets, which indeed give 
the impression of frozen lakes, are only temporary phenomena of the cold season 
and nothing but frozen spring-water that increase during the whole winter, and, in 
the spring, dwindle and slowly disappear. In the summer, there must be an un- 
interrupted brook flowing down to the valley of Camp CCNCIT//. 

At the eastern end of the last ice-sheet, we cross the glass-clear ice of the 
brook and camp at a place where the grass is good and where the yafchan plants 
are abundant, affording the best of fuel. Pan. 380, Tab. 66, is a view of the valley 
looking eastwards from Camp CCNC/I. The rock is greyish black dense schist, 
which was attainable 27 sea at Camp CCONCT. 

On December 30th, our march continues down the valley 8.8 km. FE. S. E. to 
Camp CCNC/// where the altitude is 5,140 m. or 106 m. below the previous camp, 
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giving the rate of fall of 1:83, or more noticeable than hitherto. The minimum tempera- 
ture was only —17.8°, and the temperature at 1 o’cl. p.m. —14.4°. It is curious that the 
difference of the night-temperatures in a few days could be over 20°, and that the 
difference between day and night could be only 3.4°. But we were in a period in 
which the sky is hidden by impenetrable clouds, so mucli so that even the days 
were dark. Still, only seldom, a few snowflakes fell, not sufficient to make the 
ground white. 

We cross the ice ribbon at the camp and return to the southern or right side 
of the valley, where at some places the screes have been cut off, and small patches 
of grass are seen. On the steep rocks at the left side, a herd of 22 Ors ammon 
were seen; the first wild animals we had met for a long time. Dung of wild yak 
is now more common, proving that the animals visit these regions during the summer. 
Pantholops antelopes and kyangs also come to these high mountains, as could be 
seen from their dung. 

The valley that has been narrow a while, again broadens out, and finally joins 
an extensive, nearly meridional, valley, formed, as it seems, by two valleys, the larger 
from S.S. W., the other being a right tributary from the S.E. The valley is filled 
with ice from one side to the other. At the left side, where running watcr was to 
be had, we pitched Camp CCNC///. In the corner where both valleys meet, the 
living rock was dark grey quartzitic sandstone. 

The valley coming from S. S. W. or from the north-eastern slopes of the Ara- 
korum Range, and then continuing north, breaking through the mighty ranges of 
the Awen-lun, is the Nara-kash-davza, belonging to the drainage area of the Zarzin 
and Lop-nor. To give my scouts an opportunity to reconnoitre the way down the 
river and up through the S. F. vajley, we passed a day at this camp, from which 
the small sketches, Pan. 375, 376 and 378, Tab. 66, are taken, giving aspects of 
the two above-mentioned valleys from the S.S. W. and S.E., and of the joint valley 
going north and N.N.E. 

On December 31st, 1 sent reconnoitering parties up the valley from the S.E. 
and down the joint valley to the N. E. At their return, both reported that easy: 
passages had been found eastwards. Therefore, on Yanuary rst, 1908, we marched 
up in the south-eastern direction which was supposed to be the shortest way. The 
distance to Camp CCNXC/V was 10 km. We followed the right side of the tce- 
sheet. At some places the hills and screes fall steeply down to the ice, and force us 
to march on the ice itself. After a few kilometers, there is an interval between the 
base of the screes and the edge of the ice and we enter upon more even ground 
in the mouth of the valley from the S. FE. From the point where we Icave the 
principal branch of the Kara-kash River, we see its valley continuing S.S. W. in 
the direction of the principal range of the northern Aera-korum, from where the 
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different source branches of the river are fed. Its bed is completely filled with ice 
from side to side, so far as the eye reaches, and the narrow valley is bounded by 
very steep rocks and slopes. In its background, snow-mountains are visible, not 
very high. 

The right tributary which we follow, has ice only here and there in its upper 
reaches. The valley is regular and hardly 1 km. broad the whole way. There is 
not much gravel and a good deal of grass, partly the common variety, partly the 
fine, low, dense, alpine grass resembling soft carpets and which is especially esteemed 
by the yaks. The ground is, therefore, very comfortable, and the rise, moderate. 
Dung of wild yak is abundant, proving that the animals visit these high valleys in 
summer. The kyang seems to be a more rare guest. There were no signs of other 
animals; only rabbits’ holes. 

After a march of 10 km. it became obvious that it was impossible to proceed 
farther in this direction. The valley came from a ring of snow-covered flat moun- 
tains where three short glaciers were seen; the one from the pass seemed to be 
fed from two fields of wévé. The view to the S. 30° E, is found on Pan. 382, 
Tab. 67. From the same place, the point where we turned back, the sketches 381 
and 383, Tab. 67, are drawn. We camped in the mouth of a tributary valley from 
the east. This valley was also blocked in its upper regions by impracticable moun- 
tains which appeared to be the northern ramifications from the glacier group just 
mentioned. A very strong wind was blowing most of the day, though in these closed 
valleys, it is difficult to tell from which direction it comes. 

The height at Camp CCNC/V was 5,300 m. On Fanuary and, we had 13.5 km. 
down to Camp CCNCV at 5,088 m., or 212 m. lower, thus giving a fall of 1:64. The 
minimum temperature was —25.2° and the sky was clear. Having built a cairn adorned 
with an old yak’s skull, we again marched down the valley. At the point where it joins 
the Kara-kash, were two small sheepfolds about 3 m. in diameter, and probably rather 
old, for it is not likely that shepherds visit these regions nowadays. Camp CCNCII/ 
was passed, and we continued along the right brim of the Aara-kash ice. Steep 
screes of sharp-edged gravel fall down to it. Here and there are small patches with 
soft ground and some grass. There is a path, though we could not tell whether it 
had been trodden by men or wild animals. The valley becomes broader, with gravel 
and sand to the right of the ice. The living rock is dark grey quartzitic sandstone. 
Finally, the ice-sheet is divided into branches and there is no running water. The 
valley turns more and more to the right or N. E. and E.N.E. In its background 
there are moderate mountains, without snow. The erosion bed with its ice keeps 
to the left side of the valley. Camp CCNCV was pitched on soft, sandy ground 
at a narrow place of the Kara-kash valley, where grass, ice and yak dung were 
abundant. Pan. 384, Tab. 67, is a sketch of the camp with its surroundings. 
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On Fanuary jrd, the march is 16.3 km. in length and the general dircction 
is FE, S. FE. The minimum temperature was —22.4°, the clouds very heavy and dark, 
and mist filled the valleys. In the morning some snow fell, making the hills partly 
white, whilst on the ground of the valley, the snow at once disappeared. For many 
days we had not seen the sun. It was the same dark, cloudy and foggy weather, 
as at the same season the previous year. 

The valley now becomes broader, being at least 1 km. wide. Following the 
right bank of the Awra-hash to the E. N. 12, we soon reached the place where the 
river turns to the N.N. E. and N.N. W. In the mist it was impossible to get a 
clear conception of the details of the landscape. Here, a broad tributary valley joins 
the A’ara-kash. We followed it S.E. This may be the same way which had been 
taken by Crosby, though it is difficult to tell on account of the small scale of his 
map. On the left or southern side of this valley, there are mighty snow-covered 
black mountains; on the right side are red and yellow hills of no great height. On 
the slopes, there is some grass. The bed of this valley was completely dry, not 
even ice was seen, only in protected parts of the bed there was still some snow. 
Of life, only a raven was seen. During the last part of the march, the ground was 
barren. At a place where a tributary opened from the south, grass again appeared 
on the slopes, together with the usual hard plants which are excellent as fuel. No 
other water than melted snow was to be had. The weather was extraordinary. The 
mist became impenetrable, and in the afternoon it began to snow. In the evening 
it snowed in fine, dry flakes and the whole country became white. At the same 
time, the stars were visible. When the sky was covered with nearly black clouds no 
snow fell, but when the sky was clear it snowed. The minimum temperature was 
down at —28.8°. My Ladakis asserted that this place, Camp CCNCI//, is called 
Vapchan, Its height is 5,201 m. The next day, which was sacrificed for a rest, the 
weather was clear and sunny, but a strong west wind blew. Pan. 3854 and 8, Tab. 67, 
was sketched. To the E.S. IE. and S. E., it shows some very sharp pyramidal peaks. 
To the S. 2° W. is the extensive southern tributary valley. S.W. and west is a 
group of black wild snow-covered mountains, in our vicinity. To the N. 60° W. is 
the valley by which be have come, which is a right tributary to the A’ara-kash. 

On January 5th, we made 12.6 km. nearly eastwards. During the first 10.2 km. 
we had to ascend from 5,201 m, to a pass of 5,485 m., or 284 m., being a rate of 
1:36. From the pass we again descended to Camp CCNXCV// with a height of 
5,260 m. or a difference of 225 m., being an unusually steep slope or as 1:10,7. 
The minimum temperature was —22.7°. Early in the morning, the snowfall was livelier 
than before and the whole land became perfectly white. 

Eastwards our valley is bounded by wild, rocky, irregular mountains with 


sharp peaks, pyramids and needles cropping up from the enormous heaps of detritus 
28. IV. 


218 A NEW CROSSING OF THE KARA-KORUM SYSTEM. 


surrounding them. There are sharp-edged ridges and crests with steep passes 
between; never continuous, always interrupted and without any clear orographical 
order. Near Camp CCNCVI, the living rock was reddish brown crystalline limestone, 
which continued the whole way to and on the pass, and was followed, near Camp 
CCNCVIT, by grey mica-sandstone. 

We followed the erosion bed of the valley, the bottom of which consisted of 
fine gravel and very fine red sand. Higher up the ground is barren. From both 
sides tributary valleys join the main valley, some of them considerable and bounded 
by high mountains. At one place in the beginning of the march, three stones 
betrayed an old fireplace, where probably wanderers from Shahzdullah had camped. 

The pass is visible in front of us, and the ascent becomes more steep. The 
threshold is flat and easy, the barren soil consists of soft fine material. To the S. E., 
a very wild and irregular yellowish pink range is seen reminding one very much of 
the range we had seen the year before on the southern shore of Lahe Lighten. Oro- 
graphically, it may be the same range, though, of course, it is interrupted for a long 
way. There is no doubt that ever since Camp CCLXNXVI/I, we had followed one 
single latitudinal valley of tectonic origin, which is traversed by the erosion valley of 
the Nava-kash at nearly right angles, and which, farther east, is continued in the 
enormous valley I had followed in 1906, and where the lakes of Aksaz-chin, Lake 
Lighten and others are situated. Here in its western part this valley is, however, 
at a greater altitude, is narrower, and has more undulated ground. 

From the pass, we have a clear view not of level and easy ground as usual 
in latitudinal valleys, but of an oblong basin stretching E.S.E., bounded on the 
south by comparatively mighty and rocky mountains, on the west by the threshold 
on which we stood, on the east by a new threshold which we crossed the next day, 
and on the north by a mountain range which is pierced by a valley in which all 
the watercourses ot this basin gather. The joint affluent of the basin is probably a 
tributary to the Aara-kash. The slope down from the pass is steep; we follow the 
bed of the watercourse which is filled with grave] and has no ice. The nearest hills 
consist of loose, fine, red material. Where it emerges into the basin there is grass 
growing on the slopes exposed to the south, and there was snow in the furrow 
where we camped. No wild animals were to be seen, only some sparse dung of 
wild yak and kyang. From Camp CCNCVYIT, Pan. 387, Tab. 68, was sketched, 
showing the wild and rugged mountains to the east and S.E. To the S, 62°E,, 
is the way up to the next pass, 
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On FYanuary 6th, our march goes E. S.E. for 16.4 km. The way to the 
pass is 8.3 km. and the rise 228 m., or as 1:39; from the pass to the next camp 
the ground falls 340 m. or from 5,488 m. to 5,148 m., a fall of 340 m. and a rate 
of 1:22.4. This pass had, therefore, nearly the same altitude as the previous one, 
the difference, according to my instruments, being only 3 m. These figures show 
that the floor of this part of the extensive latitudinal valley is rather undulated and 
that it has not yet assumed the great evenness which we had found farther east on 
the Chang-tang proper. On both sides of the pass and at Camp CCNVCV///, 
the rocks consisted of greyish white dense limestone. The minimum temperature 
was —33.4°.. As seemed to be the rule at this season, the day began with eastern 
wind, which gradually went over to S. W. and continued during the night. 

We cross the basin diagonally to the E. S. I. also several beds and dry water- 
courses, all converging in the direction of the comparatively broad, transverse valley, 
which pierces the northern moderate hills of comparatively rounded forms. In its 
background, a smaller snow-covered ridge is seen, belonging to the Awwen-/un System, 
the principal ranges of which are not visible. The sources of the small watercourses 
are situated at a few kilometers’ distance, among the wild southern mountains sketched 
on the last-mentioned panorama. Farther on, the limestone rocks to our right show 
extraordinary formations, standing in long rows of nearly perpendicular screens, being 
broad when looked at from the side, but like needles when seen in a foreshortened 
perspective. Between these picturesque red and yellowish rocks, we enter the valley 
coming from the pass, As we proceed, it becomes narrower and steeper. Its floor 
is gravel; the ground is covered with snow. 

From the height of the pass the landscape to the east looked favourable. The 
valley going down to the E. S. E., opens out into a plain from which there seemed 
to be easy passages, both to the E. N. E. and S.E. To begin with, the fall is steep 
and the slopes full of sharp-edged gravel, but lower down, the rate is gradual and 
the gravel fine. We cross the plain where the ground is perfectly even to the eye. 
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To the north is a transverse valley, which probably pierces the mountains and _per- 
haps belongs to the A’ara-kash like the one of the previous day. South of our 
route was a large sheet of ice. The plain was surrounded by irregular, interrupted 
and detached mountains. At the base of the eastern hills, Camp CCXCIV/// was 
pitched. Here nothing, except the usual hard plants, was to be had. There was 
not even a sign of snow, the country was quite bare and barren. The last pass 
had formed a very sharp boundary to the snow-fall. Even the surrounding hills 
were bare. That the snow-falls of the A@va-horumn region thus suddenly ceased, 
looked somewhat critical for us, as we, at several camps, had not had other water 
than that from melted snow. The animals had to be brought to a place with grass 
and they got a day’s rest at this camp. After a temperature of —30.2° in the night, 
a regular S. \W. storm began to blow at 10.30 o’cl. a. m., increasing in the course of 
the day and bringing dark clouds over the desolate hills. Pan. 3864 and B, Tab. 67, 
shows the extraordinary forms of the mountains, more particularly to the N. N. W., 
with sharp pinnacles of limestone cropping out of the detritus. 

The march of Yanuary Sth, is directed Ik. N. E. for 15.8 km. and again has 
a transverse threshold in the latitudinal valley to be crossed. This threshold is situated 
halfway between the two camps, 7.9 km. from each. Its height is 5,355 m.; the rise 
from the 5,148 m. high Camp CCNCV/V//, is, therefore, 207 m. or as 1:38, and 
the fall to the 5,165 m. high Camp CCNC/X, is 190 m. or as 1:42. The rock 
at the first-mentioned camp was greyish white dense limestone; on the pass we had 
reddish brown calcareous sandstone. The temperature of the night was only —18.s°, 
due to clouds and wind. 

Marching FE. N. E. over comfortable, slowly rising ground, we left to the north 
the transverse valley which seems to belong to the A‘@ra-sash drainage area, and 
in the background of which flat hills are seen. Near the pass the ascent becomes 
a little steeper, but is very easy the whole way. The view from this flat threshold 
looked promising. The valley going down eastwards is broad and open, and bounded 
by yellowish pink ridges of insignificant height. In its background, no high moun- 
tains were visible, and it seemed likely that this valley would debouch into the great 
Aksat-chin Plain where we had had our Camp V/// in 1906. At the sides of the 
erosion furrow from the pass, the usual hard plants, yapchan and durtse, were growing, 
and at Camp CCNC/N, some grass, sufficient for a night. There was no water, 
only a very small patch of snow in the bed. From this camp, Pan. 3884 and B, 
Tab. 68, was taken. It gives an idea of the mountain range north of the camp, 
and the stretching of the latitudinal valley, west and east. 

On Yanuary 9th, we made only 5.6 km. first S. FE. and then N. FE. In this 
distance, we descended from 5,165 m. to 4,977 m. or 188 m., giving a rate of the 
fall as 1:30, A minimum temperature of —18.8°, and thick clouds. We continued 
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S. E. down the valley until we reached a threshold of only a few meters height, con- 
sisting of reddish dense limestone. The view from this little ridge was most interesting 
and encouraging. To the east extended the typical plateau-land plain far away, and 
the mountains in this direction were not high and had rounded forms. Only to the 
north, snow-covered mountains were visible. To the E. S. I, the plain or rather 
latitudinal valley, continued to the horizon which disappeared in the haze of the far 
distance, and to the S. E., I believed I could recognize the promontory at the base 
of which we had had our Camp W’///. Between us and this corner, the great plain 
expands its surface. Now we had left the drainage area of Nara-hash behind us, 
and to the east and S. Is. we had the Chang-/ang proper. The difficult, accentuated 
country had been crossed with the loss of only six animals, and the country would 
now be more even and comfortable than hitherto. 

The animal life was still very rare. Only one lonely wild yak had been seen, 
and near Camp CCNC/N, a fox and four Pentholofs antelopes. But the country 
is very desolate, the water scarce and the height enormous. 

However, from the little threshold we turned more and more N. N. E. with hills 
to our left and the great plain to our right. Water was now the most important 
question, After a while we saw in front of us an extensive sheet of ice. A shallow 
erosion bed was directed towards the ice which seemed to occupy a part of a very 
large alluvial depression. At the edge of the ice-sheet, a fresh spring of -{-0.6° came 
forth, forming a little frozen pool, north of which the big ice-sheet obviously was 
formed by other springs. Camp CCC at a height of 4,977 m., was pitched below 
the terrace of the watercourse. Some grass and fuel was found in a little valley to 
the east. Tracks of antelopes and kyangs, but no animals, were seen. A strong 
S. W. wind was blowing until noon, after which the air became foggy and a few 
snowflakes fell. 

The panorama sketched from Camp CCC was less instructive than the view 
from the little ridge. It is, however, shown on Pan. 389“ and B, Tab. 68. The mountains 
to the N. W., north, N. E. and east are readily visible. The distant perspective 
of the latitudinal valley to the S. FE. and E. S. E,, is hidden by the very flat con- 
vexity of the nearest part of the great plain, above the horizontal line of which, 
only flat mountains show their cupola-shaped heads. The mountains to the S, W. 
are hidden by the small hills in the immediate vicinity of the camp. 

On Yanuary roth, we travelled 24.8 km E. S, E. and S. E., descending 61 m. 
or to 4,916 m., which was the height at Camp CCC/, the rate of fall was 1: 407. 
The minimum temperature was —23.1°; during the night it snowed, but only the 
hills were white in the morning. The wind came from the south but early, before 
noon, it turned to S. W., as usual, and remained so the whole day. We cross the 
great plain diagonally, and the march is very monotonous. To the naked eye it seems 
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to be perfectly horizontal, and it would be quite impossible to tell in which direction 
it slopes. Several small, dry watercourses are crossed, which seem to be directed 
N. E., though even this cannot be determined. Large surfaces have no signs of 
erosion at all. The soil is perfectly barren and consists of fine, soft material, sand 
and sparse, fine gravel. Clouds of dust are driven by the wind to the lee side of 
the caravan. After a few hours’ march, the mountains near Camp I’I//, were easy 
to recognize, and we camped quite near the same place, perhaps 1 km. north of it, 
as soon as the grass on the sandy ground proved to be thick enough. The absolute 
height will be about the same; at any rate the undulations of the ground are very 
insignificant.'. Pan. 3914 and B, Tab, 69, gives an idea of the view from this camp, 
which should be compared with the panorama taken the year before from a point 
1) km. W. S. W. from Camp V//T. 

On January 1th, we accomplished, for the second time, the march from the 
good grazing ground of Camp VIII and Camp CCCT to the Lake Aksaz-chin, 
17.5 km. in length, On this section the ground remains practically at the same level, 
the altitude of Camp CCC/ being 4,916 m. and that of Camp CCCI/ 4,914 m. 
The temperature of the night was —23.9° and the day was cloudy with a strong 
wind from the east. Of animal life, only three antelopes and one kyang were seen. 
The day’s march was the same as the year before, though we did not follow 
any track of wild animals, and did not see any footprints or other remains of my 
first caravan, Two or three white patches, a few kilometers north of our route, 
could be salt as well as water. But Camp CCC// was certainly exactly the same as 
Camp IX, for there the old fireplaces and a heap of dry plants for fuel were still 
left at the side of the fresh-water spring at which we had camped in 1906. Very 
good grass was found in the southern hills near the spring, yefchan plants being 
abundant as well as dung of kyang and yak. We stayed here for a day. On the 
second night the temperature was at —18.6° and it snowed so much that the whole 
country became white. This day the wind came from the west. The whole Lake 
‘lksat-chtn was open, its water being extremely salt. 

From Camp CCC//, Pan. 3904 and 8, Tab. 68 was taken. It should be com- 
pared with Pan, 244 and B, Tab. 5, taken from the same point on September 6th, 
1906. ‘The small differences in details depend chiefly on the fact that the panorama 
of 1906 was made in the afternoon of a sunny day and that of 1908 on a cloudy 
day when the whole country was covered with snow. In Vol. III, opposite p. 316, is 
a coloured view to the N. N. W. from Camp CCCI/T, as it was before the snowfall 
had begun. 





* In my personal narrative, the height is given as 4,937 m.; 4,916 m. is the mean altitude from 
the observations of both 1906 and rg0g. ‘The same is the case with Camp CCCI, where 4,929 was 
the result of the observation of 1906 only, and 4,914 m. of both years’ observations. 
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On Fanuary 13th, we moved 22.3 km. ELS. E. rising only 21 m. or to 
4,935 m.at Camp CCC///, being a rate of 1:1062. The temperature of the night 
was —28.0°. In the morning we had a west wind. It had snowed in the night, 
but only on the northern hills, where no bare patches were left. About 9.30 o’cl. a. m. 
it began to snow again for half an hour. At the same time a very thick fog came 
up from the east, concealing all the surrounding mountains. Lven the eastern end 
of the lake became hidden. We now left our course of 1906, and proceeded along 
the base of the southern mountains, crossing a broad, shallow and barren erosion 
bed from a larger transverse valley to the south. The good grass had_ ceased 
about one hour from the camp; to judge from the enormous amount of dung of 
wild yak and kyang, it was a well-known grazing-ground for these animals, Then 
only yafpchan plants were abundant the whole way to the next camp. The soil con- 
sists of soft sand and dust; gravel is only passed in erosion furrows. A herd of 
antelopes fled at our approach; no other animals were seen except two ravens. 

The west wind begins again, and the fog is swept away. In front of us, is 
a little threshold between the southern hills and a detached hill which we had left 
to our right in 1906. To our left, is the broad and open latitudinal valley with 
half its area white with snow, and its principal watercourse, to which broad erosion 
beds go down from the southern valleys. Some of them have terraces, 1 m. high, 
at the east or lee side of which, a good deal of snow has been swept by the strong 
west wind. Camp CCC/// was pitched in the mouth of a southern valley, where 
grass and fuel were abundant and the snow afforded water. Pan. 3924 and 8, Tab. 69, 
is taken from this place. 

On January rgth, our march goes E. S. 1. and S. lt. for 17.7 km. rising 
10 m., as Camp CCCIV is at 4,945 m. which means a rise of the ground at a 
rate of 1:1770 or a practically level country. The temperature went down to 
—36.1°. We crossed the little threshold just east of the camp, being only some 
30 m. high above the surrounding ground. From here the great latitudinal valley 
of 1906 is seen stretching far away to the east. Our passage to the S. It. seemed 
to be obstructed by moderate mountains, but soon we found an opening between 
two hills, and a large even plain stretching S. 55° I... being in connection with 
the extensive latitudinal valley. In this direction, all vegetation gradually disappears. 
The soil is fine, grey clay, or dark brownish dust, the latter being soft and tiring 
for the caravan animals, In the lowest part of the plain, where the height of 4,928 m. 
was read, running water had modelled the clay deposits into terraces, platforms 
and tables. Several shallow erosion beds convey into this flat depression, probably 
the basin of a dried-up Jake. Calcified parts of plants form a fine gravel, as it were, 
on the surface of the soil, To our right are hills of moderate sizc, all white with 
snow. In the S. E. part of the plain, the soil consists of reddish brown and very 


LATITUDINAL VALLEYS OF THE CHANG-TANG 


22 


soft sand with some fine gravel, and here we cross two or three erosion beds from 
the southern and S, E. valleys. A little farther on, we enter the valley coming from 
S.E. Just at its mouth, there is good grass at the base of the hills to the right, 
together with yafchan and snow. And here Camp CCC/V was pitched. The 
panorama that unfolded itself from this place is seen on 394A and 8, Tab. 69. 
To the S. 58° E. is the pass, from which this valley begins and which we had to 
traverse. To the N. W. and N. N. W., are some of the mountains at the north side 
of the large latitudinal valley. 

On Yanuary 15th, the road continues for 11.0 km, between E. S. E. and S. E,, 
up the valley, the ground rising 113 m. or at a rate of 1:98, as Camp CCCV has 
a height of 5,058 m. After a temperature of —39.8° in the night, the sky was clear 
and blue, and there was no wind in the morning. We follow the broad, open 
valley, the soil of which still consists of soft, reddish brown sand and very fine 
gravel. The mountains at both sides are rather low. About half the ground is 
snow-covered, in deeper furrows the snow is sometimes two feet deep. Vapchan 
grows the whole way, grass is sparse. To our right, a picturesque snow-group 
becomes more and more hidden as we proceed. We camped at the right terrace 
of the principal watercourse of the valley, as the grass was not bad and snow 
plentiful. The surrounding mountains are scen on Pan. 395A and 8B, Tab. 70 with 
the pass to the S. EK. Thrice in the course of the day, antelopes had been seen; 
no other animals, but numerous tracks. : 

On January 16th, our march goes 103 km. E.S.E. The first 4.2 km. lead 
us to the pass, the altitude of which is 5,161 m., being a rise of 103 m. and a rate 
of 1:41. From the pass to Camp CCCIV/ at 5,095 m., we have 6 km. and a 
descent of 66 m., at a rate of 1:91. The minimum temperature was —34.4°; the 
day clear and without wind. The severe cold and calm weather accompany each 
other. The features of the valley are the same as the day before. It is broad 
with irregular mountains of moderate height and a reddish colour on the sides, the 
soil is soft sand and fine gravel; sometimes there is grass in patches, most of the 
ground is snow-covered, and in ravines and furrows, it may be one or two feet 
deep. The pass is flat and open. To the south and S. W. there is a plain or depression 
bounded, on the west, by mountains, and with a small lake in our neighbourhood. 
To the S. E., the slope is comparatively steep to begin with, but soon the ground 
of the valley we now follow to the east, seems to rise very slowly in the direction 
of our march; probably this valley drains to the little lake we left to our right. 
The soil is soft sand with patches of good grass. To our right is the picturesque 
snow-group we had seen before, now quite near to our route. To the east, the 
valley is comfortable for a long way. To the south it would have been difficult 
to proceed, as we had here the continuous range to which the high snow-group 
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belonged. We camped at the northern side of the valley at the base of red 
hills of reddish, white, dense, weathered limestone. The grass was good. Water 
was obtained from the snow and from the ice of a spring. Paxtholops and one 
Oxw’s ammon were seen. During a day’s rest at Camp CCCI and after a 
temperature of —26.6° in the night, the wind blew from the S. W., though not 
very hard. 

On January 18th, we made 12 km. to the east. Camp CCCVIY/, at 5,110 m., 
was only 15 m. above the previous camp, being a rate of 1:800. The minimum 
temperature of the night was —24.8% The latitudinal valley we now are following, 
is broad and flat and parallel to the valley of 1906, all mountain ranges stretching 
east and west, or nearly so. During the first few kilometers the ground rises very 
slowly to a flat, hardly noticeable threshold which is a water-parting of the valley. 
Beyond it the shallow, broad erosion furrows are directed to the cast. From the 
southern mountains, a series of watercourses come down to the principal erosion 
furrow of the valley, and we have to cross them all. Their left terraces are 1 or 
2m. high and rounded. At their lee side, snow is accumulated. Otherwise there 
are only small snow-patches here and there, as for instance at the lee side of every 
yapchan plant. The northern mountains arc interrupted, rocky, rugged and steep. 
In the opening between two of these hills, one gets a glimpse of the extensive 
northern valley. To the N. 31° E., there is a considerable peak at a distance of 
some 50 km., and beyond it another snow-mount. These mountains are situated to 
the north of my route of 1906. The principal erosion furrow is to our left. On 
our right, is still the range which we have to cross to be able to reach Arfort-tso, 
which now was my nearest goal. Our valley falls slowly eastwards, and seems finally 
to Open out into an extensive plain which, to the north, may also be in connection 
with the latitudinal valley of 1906. Beyond a rocky promontory of the northern 
hills, the view to the N. 67° E., is unusually extensive. In the background, snow- 
covered mountains are visible which may belong to the range on the southern shore 
of Lake Lighten. In the nearer prolongation of one valley, there is a little lake, 
which seems to be open and, therefore, must be salt. One gets the impression of 
enormous plains on which the mountains are arranged like more or less interrupted pro- 
tuberances, chiefly stretching east and west. Proceeding on the slopes of the southern 
mountains, we finally entered a valley from the S.E., where, on the slopes of the 
right side, the grass was good, fuel and snow abundant. Here is Camp CCCVI/. 
Only a few Pantholops antelopes and the fresh track of a yak were seen. Pan. 3964 
and 8, Tab. 70, was sketched from this camp. It shows a considerable snow- 
mountain to the S. 50° E.,, and in the same dircction, as well as south, S. W. and 
west, the range we had had to the south. To the N. N. W. is a curious red ridge 


with an enormous talus of detritus at its base, and beyond it, nearly north, snow- 
2g. IV. 
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covered ranges are seen at a great distance. This picturesque landscape was sketched 
in water colours. 

On Yanuary 19th, our route is E.S.E. for 12.5 km., rising from 5,110 m, 
to 3.305 m. at Camp CCCVII/, or 195 m., being a rate of 1:64. The minimum 
temperature was —23.9° in spite of the sky being quite clear, but the usual S, W. 
wind was blowing. The valley is narrow, as a rule only 100 m. broad, and winding 
a little; at one place the breadth is only 10 m. between hard, horizontally stratified, 
terraces. Its bottom is full of gravel. Higher up, ice appears and finally forms a 
continuous ribbon in the bed of the erosion furrow. Sometimes we proceed on the 
soft slopes of the mighty southern mountains. We follow a path probably trodden 
by wild animals. Grass and yafchan is seen nearly everywhere, and dung of wild 
yak is abundant. The narrow valley finally opens out into a round plain, draining 
to the valley we have followed, and surrounded everywhere by mountains. Only to 
the south, there seems to be a rather flat threshold, beyond which new ranges are 
seen. We stick to the slopes of the northern mountains, traversed by many crosion 
furrows and having vegetation everywhere. The principal watercourse, containing 
some ice, is to the south, slowly turning north in search of its exit to the latitudinal 
valley. Continuing eastwards we crossed a very flat threshold, east of which were 
high difficult mountains, partly with eternal snow and rudimentary glaciers. We, 
therefore, decided to turn south the next day, where the country was easier. In the 
meantime, Camp CCCVI/T was pitched just east of the pass, perhaps 10 m. below 
the crest. A strong S. W. wind was blowing. Everything necessary was abundant 
in the region. In the evening we had a severe storm for half an hour. In the 
middle of the narrow valley, the living rock consisted of red conglomerate, and in 
the upper part of the same valley, of grey dense limestone. The view around this 
camp is shown on Pan. 3974 and B, Tab. 70. To the S. W. and W.S. W. are 
the irregular peaks of the range, bordering the little plain to the west. N. W., north, 
and N.N.E. is the hill in the vicinity of the pass and the camp. To the N. E. 
and east are irregular ridges and peaks and N. 66° E., a snow-covered group. 
E.S.E. and S, E. is a large accentuated group, cut through by transverse valleys 
in all directions. To the S,S. W. is the open country by which we continued the 
next day. 

After a horrible night with a S, \W. storm and a temperature of —24.6°, we 
continued, on Fanuary 20th, nearly south, a little towards the west, for 12.3 km. 
As Camp CCC/X has a height of 5,242 m., the fall is 63 m., or at a rate of 1:195. 
On the way a point with a height of 5,324 m. is passed. From Camp CCCI’/// 
or its neighbourhood, Wellby and Malcolm seem to have passed N.N.E. They 
came from S.S, W. about the same way as I now travelled, but in the opposite 
direction. We travelled on the western slopes of the snow-mountains east of our 
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route, crossing a series of dry watercourses all going down to the plain and to the 
narrow valley directed to the N. W. The largest of them comes from I. S, E. and 
is rather deep-cut. It is impossible to tell in what direction the ground falls. Still 
somewhere a very flat threshold is crossed, for farther south, the watercourses go 
S.W. The soil is sand and fine gravel with some of the common plants and very 
scanty grass. Having passed a promontory on our right, a new latitudinal valley 
becomes visible, and in it, to the S.S. W., is a lake which seems to be small and 
round, and is frozen only along its shores. This may be the 7saga-éso or Sumtés?- 
¢éso, along which have travelled Dutreuil de Rhins in 1892, Bower in 1891—92, 
Wellby in 1896, Deasy in 1896, Rawling in 1903 and Zugmayer in 1906, It 
seems also to be identical with the one along the eastern shore of which Carey 
travelled in 1886. According to the map in 1:1000000 constructed and drawn 
by colonel Bystrém and accompanying this work, the routes of all the mentioned 
explorers form a network on the shores of this lake, and between it and the Arport- 
éso. To me it was important to leave this comparatively well-known country as soon 
as possible. However, my goal was the central parts of 7yanshdmalaya, and 1 had 
to accomplish this long roundabout way from the north, to escape the attention 
of the Tibetans. From our camp, only a part of the lake was visible, as shown 
on Pan. 398, Tab. 71, where we have it to the south and S.S.\W. The same 
landscape is represented in water colour on one of the accompanying plates. The 
living rock was yellowish sandstone near the flat threshold, dark red weathered 
limestone just north of Camp CCC/X, and light grey dense limestone at the same 
camp. The water of the lake proved to be very salt and had a temperature of 
—1.4° at noon. 

In a valley from the east and joining other watercourses around the camp, 
the grass was good, and fuel plentiful. The snow gave us the necessary supply 
of water. Since Camp CCC//, we had not come across any running water. It is, 
therefore, necessary to have a rest every fourth day as it takes a long time to melt 
a sufficient amount of snow for the 28 caravan animals which remained since 12 
had fallen. During the three marching days, the ponies and mules must satisfy them- 
selves with eating snow. On the 2Is/ of Yanuary, a strong S. W. wind was blowing 
after a night of —23.3°. 

On Yanuary 22nd, we travelled 12 km, E,S.E. The altitude remained about 
the same, as Camp CCC/N had a height of 5,242 m. and Camp CCCN 5,244 m. 
At a point on the road, the instruments gave 5,250 m. The minimum temperature 
was —23.4°. Going down a bit along the watercourse of the camp, and _ crossing 
other watercourses joining it, we now came in sight of the whole lake which 
had the most brilliant blue colour and was surrounded by barren, desolate shores. 
It is now obvious that the lake is oblong from east to west, and occupies the midst 
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of the latitudinal valley, which we follow to the E.S.E. In the western part of this 
valley, small snow-covered mountains are seen, though it is impossible to tell whether 
they rise at the end of the valley or only indicate a change in its direction. To 
the left of our route, we have low hills. To the south, the latitudinal valley is 
bounded by a range of moderate height and with much snow. To the S. E, is a 
pyramidal peak covered with snow and of considerable height. In the valley, there 
are yapchan plants in large quantities. The amount of snow decreases to the east, 
and patches remain on the ground only at the lee sides of ravines and terraces. 
Several times Paxtholops antelopes were seen, two and two or 4 or 5 together. Of 
wild yak and kyang, only the dung was seen. 

Turning E. S.E., we have a distant view of the continuation of the latitudinal 
valley. Camp CCCI may be some 40 m. above the lake. To begin with, we 
descend about 25 m. after which the latitudinal valley rises slowly in the direction 
of our course. Far to the E.S.E., mountains are seen. Still all watercourses are 
destined to the lake. They are very shallow. South and S, S. W. of the lake, there 
was an interruption between the mountains, obviously the valley that had been used 
by some travellers. On the northern slopes of the latitudinal valley as well as on 
its flat floor, grass is seen in patches. From the little flat threshold of 5,250 m, a 
small frozen lake comes into sight, surrounded by a 8 m. high beach, at the eastern 
or lee side of which snow lay accumulated to a considerable depth. Following the 
S. W. shore of the lake, we found more recent beach-lines, the result of a constant 
desiccation. The ice-sheet sloped down frown the shore as if the lake had sunk 
1m. since the freezing began. At the southern shore, there was a hole in the 
ice formed by springs. The water proved to be perfectly fresh and clear. As 
the grass was good, we stayed over the next day at the southern shore of this 
lake. To the north were mountains of moderate size, to the east the country seemed 
to be favourable for the march. Just after noon, the wind increased to nearly a storm. 
The minimum temperature had been at —18.4°. From 7 to 8 o’cl. in the evening, 
it snowed. 

On the night of Faxuary 24th, it snowed again and the temperature was at 
—28.0°, The whole landscape was again quite white. From 10.30 o'clock a. m,, a strong 
S. W. storm was blowing. Our march went on to the east for 15.4 km. From 
5,244 m. at Camp CCCX, the ground ascended to a little pass of 5,291 m. Here 
the distance is 4.6 km. and the rise 47 m,, at a rate of 1:98. Camp CCCA/ was 
at 5,296 m., or 5 m. higher than the threshold, the rate being here 1:2160. We 
follow the shore of the lake with the greyish green slopes of terraces to our right, 
pierced here and there by ravines. Among them is a small valley from the south. 
The largest affluent of the lake is the principal watercourse of the latitudinal valley 
coming from the east. Turning east, we soon reach the little threshold from which 
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the view in this direction extends very far. In the background, considerable mountains 
rise above the horizon, but at two places, comparatively low passes scem to be 
situated. [For about two days, we would apparently have comfortable ground to 
cover. The latitudinal valley is here as broad and open as a plain, stretching FE. S, I. 
Grass is seen at several places, both along the soft slopes of the rounded hills to 
the north, and, here and there, on the floor of the valley, where some flocks of 
antelopes were seen grazing. On the snow-covered ground, the animals are easier 
to see than usually. From the little threshold, the ground slowly slopes downward 
for about 40 m., after which it again rises to the camp. To our left is seen the 
principal watercourse of the valley between its terraces, obviously going in the direction 
to the fresh-water lake. To the eye the whole plain seems to be perfectly horizontal. 
To the south it is bounded by a considerable range with a mighty peak with eternal 
snow, and a more bulky cupola-shaped mass quite covered with snow. S. E. of the 
latter, a third culminating group of the range is visible. Our route goes north of 
this range. To the left, we have smaller, interrupted hills. Through an opening 
between them a yellowish pink, rocky range to the N. E. becomes visible, certainly 
the one on the southern shore of Lake Lighten. Between shallow erosion beds, we 
finally turn N, E, and camp among good grass. The storm continued with all its 
fury, sweeping heaps of dry, fine snow along the soil and accumulating it at the lee 
sides of terraces and unevennesses of the ground. Pan. 400, Tab. 71, shows a com- 
paratively casy passage to S. 60° E., and to the S. E., south and S. W. the range 
or system of ranges we had had on our right. 

On Yanuary 25th, we continued E, S. E. for 13.1 km. The ground ascended 
from 5,296 m. to 5,337 m. or 41 m., which is at the rate of 1:320. The minimum 
temperature was —29.6° and in the morning, the clouds were so impenetrable as 
to make the whole country half dark. At some places the valley seems to be up 
to 10 km. broad, or more. It is overgrown with the common plants in great 
abundance, whilst grass is more sparse and only on the slopes at the northern side, 
At a greater distance to the cast and E. N. E., is a high snow-covered range 
with several ridges visible in an opening between the northern hills. Through the 
same opening, we behold in our vicinity, a small oblong lake, the greater part of 
which is frozen, though at two or three places, open water is also seen. A few 
watercourses, crossed by our route, are directed to this lake. The ground consists 
of fine gravel on soft dust, where the tracks of wild animals are very numerous. 
To the south, our latitudinal valley is still bounded by the high range, the mightiest 
parts of which seem to have small glaciers. The valley farther on turns Ic. N. I, 
and is there the same as the one used by Deasy on his way between +17-fort-tso 
and Yeshil-kul in 1896. As I was bound for Cenéral Transhimalaya, 1 had to 
abandon this latitudinal valley, the sooner the better, At Camp CCCN// where the 
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grass was good, we were separated from the last little lake only by a ridge of low 
hills. At several places Pax/holops antelopes were grazing. From this camp, Pan. 3994 
and 8B, Tab. 71, was sketched. Its most interesting part is the considerable range to 
the south. Two culminating cupola-shaped peaks on it, can also be recognized, 
though in greater detail, on the water colour plate at the opposite side. The upper 
one of these, is situated to the S. 11° W. from Camp CCCN//, the lower one to 
the S. 53° E. The first-mentioned seems to have rudimentary glaciers. A comparison 
between the two, shows the fact that the amount of snow again began to decrease 


towards the east. 


CHAPTER XVII. 


ARPORT-TSO AND SHEMEN-TSO. 


On Yanuary 26¢h, we continue to the S. E. for 14.6 km. descending 39 m. 
or to the altitude of Alrfort-¢se, which is at 5,298 m.'; the rate is, therefore, as 
1:374. The minimum temperature was —22.2°% In the night it had snowed and 
the country was white again. The clouds were very dense and the S. W. wind in- 
creased in force in the course of the day. Comparing our experiences from the 
previous year, we had found that the W.S. W. and S. W. wind is a very character- 
istic feature of the winter in Tibet, and that calm days are exceptionally rare. Cloudy 
days are numerous, and it snows sometimes, though seldom much. To us the snow 
was a blessing, without which we would have had difficulties with the water question. 
It is hard work to make a map of a country at a temperature of —15.5” and a 
strong wind. The shortcomings of my winter maps will be understood if we remember 
the great difficulties under which they have been made. 

We cross the latitudinal valley diagonally. The soil consists of reddish brown, 
fine gravel and sand. The yafchan plants are abundant everywhere and there are 
rabbits’ holes by the millions. It would be impossible to tell in which direction the 
ground slopes, if we did not soon behold the surface of a very irregular Jake which 
was recognized as the Arfort-tso. Some shallow watercourses go down to its shore. 
We direct our course between the western shore and a red promontory standing 
there. The whole lake is frozen over and covered with snow, which is driven in 
clouds across the crystal-clear ice. To the S. E. there is a bay or inlet of the lake, 
on both sides of which capes and promontories fall, sometimes rather steeply, to the 
shore. In the prolongation of this bay, the yellow colour betrays the existence of 
grass on the plain which extends to the foot of the southern mountains. The latter 
seem to be ramifications from the high range sketched the day before, or, at any 
rate, to be in connection with its eastern continuation. On the eastern shore, some 
dark rocks form small peninsulas. The lake was oblong from north to south, and 
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as our route struck it at the middle of its western shore, it was a question of whether 
we should march north or south of it. Having passed the eastern-most promontory 
of the hills on the west shore, we found that the lake continued in a large basin 
to the south, and that we had marched on a flat, sandy, barren peninsula, ending 
with a sharp point to the south. In front of us was then the narrowest part of 
the lake, and opposite us a more considerable rocky peninsula. We crossed the 
snow-covered ice in the course of half an hour, and then followed the N. E. shore 
of the peninsula, which proved to be extremely diffcult marching as the rocks fell 
perpendicularly down to the lake and forced us to go on the ice, long stretches 
of which were swept free from snow. In the strong wind, we had endless trouble in 
getting the mules across the ice. Between different promontories, were small bays 
with sandy ground, which were of assistance to us. But when finally the water 
along the shore was kept open by springs, we had to climb up and down across 
the hills. At a larger bay with a 2 m. high sand wall along the shore, inside of 
which grass and fuel were to be had, we made our Camp CCCN///. From this 
point, Pan. 4o1, Tab. 71, was drawn, only a little more than one quadrant being visible 
from our bay, or the mountains surrounding the northern basin of the lake. From 
Camp CCCN// to the northern point of the peninsula, the living rock was a dark 
grey dense limestone, and at Cawp CCCN///, grey and reddish limestone. 

On January 27th, we marched not quite 2 km. S. E., with the single intention 
of reaching the good grazing-ground at the southern shore of the bay. In this 
short distance, we had partly to walk on the ice and to cross a flat ramification 
from the hills. The rock was limestone as before. Camp CCCN/V which had, like 
Camp CCCN///, practically the same height as the lake or 5,298 m., was pitched 
inside a sand wall, of the same appearance as the one at the previous camp, and 
mixed with the remains of dead water plants. The ice of the lake was here 30 cm. 
thick. According to my men the water of Arport-tso was slightly brackish, though 
to my taste it was as nearly fresh as possible and could very well be drunk. Our 
animals drank it without hesitation. As several springs came up along this shore, 
it may be that they account for the comparatively good taste, and that the water 
of Arport-tso, at other places, is really brackish. 

At Camp CCCN/I’, everything was abundant; grass, fuel, dung of kyang and 
yak and water. The weather was curious. After a temperature of —21.9° and a 
strong S. W. wind during the night and before noon, it began to snow at 11 o’cl. a. m. 
The snowflakes were falling thick and fast, and everything again became white, and the 
air was so misty that nothing of the surrounding mountains could be discerned. In 
1906 we had had nearly no snow before Christmas. Our experience of this winter, 
allows the presumption that the snow period of the winter is in January; particularly 
the latter half of the month. As soon as the snow began to fall, the wind ceased. 
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On Yanuary 28¢h, our course was E.S. E. for 17.5 km. After going 11.4 km,, 
we reached a pass of 5,572 m., being, therefore, at 274 m. above the lake. The 
rate of ascent was thus as 1:42. From the pass to Camp CCCAV, 6 km., we 
had to descend 198 m,, as this camp is at 5,374 m., the rate being here as 1:31. 

The minimum temperature of the night sank to —34.6°. The morning was 
clear, but the day, cloudy and windy. We directed our course to the mouth of a 
valley opening up from the east. The ground rises slowly and regularly, and con- 
sists of brownish red dust, sand and fine gravel. YVagchan plants are abundant the 
whole way. To our right, we have the snowy group mentioned above. The main 
watercourse of the valley, which goes down to the lake, is left just south of our 
route. A large herd of antelopes fled westwards. In the same direction, we beheld 
a part of the southern basin of the lake, at the southern shore of which, Rawling 
had camped. The pass, Lauguak-la, situated east of the southern-most part of the 
lake, and used by Bower and Rawling, is to be found 15 km. S. W. of the pass 
we now were approaching. The mountains to the north of our route are pierced 
by some small valleys, in the background of which we see the crest of a rocky range. 
The pass is a flat saddle. At its top we had a temperature of —17.2°, a strong S. W. 
wind and fine dry snow driven by the wind. The view from this height, was not parti- 
cularly encouraging, as the country seemed to be high and mountainous far away, 
without comfortable open plains or latitudinal valleys. Just S. E. of the pass, the 
mountains seemed to be broken by a narrow gorge, but we preferred to follow the 
flat hills eastwards. At the lee sides of terraces, a considerable amount of snow had 
been heaped together by the wind. Gradually we came out on a plain surrounded 
by mountains. It is difficult to tell in which direction it slopes. To the naked eye, 
it seems to fall to the north and N. N. E., though according to Rawling it falls south 
and S. W. In its eastern part, there was grass and much snow, the vegetation, 
being particularly abundant in the mouth of a little valley from the east. On the 
day’s march, the living rock consisted of grey and red dense limestone as hitherto. 
Pan. 403, Tab. 71, taken from here, gives an idea of the mountains from N.N. E. 
to south. To the S.S.E., the country lay comparatively open to our march, but 
we had come to a very high part of the Tibetan plateau-land, a barren and deso- 
late country. 

On Fanuary 29th, we had 13.4 km. S.S. FE. and S.E. rising from 5,374 m. 
to 5,480 m. or 106 m,, being a rate of 1:126. We continued crossing the plain, 
the ground of which was rising in the direction of the road. The march was ex- 
tremely monotonous. On both sides we had hills of moderate size. The weather 
was bitterly cold, the minimum temperature having been at —31.4° and the wind 
blowing like a gale. In the morning the weather was clear, but soon the S. E. 


wind began and gradually went over to south and S. S. W. and finally S. W. Only 
30. IV. 
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when the latter direction has been reached the wind grows to a gale. Usually we 
try to camp in the lee of a hill, but, as a rule, we are always exposed to this inde- 
fatigable wind. Such was also the case at Camp CCCNV/, where some little grass 
was found. During the last part of the highland plain, the snow lay some 20 cm. 
deep and was whirled up in clouds by the gale. Ice was not seen; all the water 
we needed we got from the snow. In the afternoon and evening, the clouds were 
very dark and menacing. The gale came to an end, it began to snow, and it 
snowed the whole night. Occasionally, a very violent wind swept across the moun- 
tains. In the morning the snow lay one or two feet deep in the high, latitudinal 
valley we had to follow to the S. E. 

On Fanuary 30th, we continued in the said direction. 5,480 m. was a tremen- 
dous height for a camp, but leaving Camp CCCNV/ we had to ascend another 88 m. 
to the very flat threshold situated 8.2 km. S. E. from this camp. The ascent was, therefore, 
at a rate of 1:93 which was, however, stiff enough at this altitude, in deep snow and 
with a dying caravan. From this pass we had g km, E.S. E. to Camp CCCNVY//, 
where the height was 5,325 m. or 243 m. lower, which gave a descent of 1:37. 
The snowflakes continued falling thick and fast and nothing was to be seen of the 
surrounding country. Only occasionally, we could guess the existence of hills of moderate 
relative size on both sides, everything being perfectly white, the hills as well as the 
floor of this latitudinal valley. This pass, 5,568 m. high, was, according to my instru- 
ments, only 4 m. lower than that east of Arfort-tso, though it was so flat that it 
was practically impossible to tell where we really crossed the point of culmination, 
Nor could I estimate the approximate breadth of the valley. Only S. E. of the pass, 
we marched along the base of the hills at its northern side. Here the snow lay 
deeper still, and our march was extremely heavy and slow. The temperature of the 
night had, on account of the snowfall, been only —24.2°, and, on the pass, it was 
—14.0% Under such conditions as these, it is not easy to draw a map. It can, at 
the most, be only approximate. The poor and miserable grass that might exist here 
and there, was, of course, completely hidden by the snow. Erosion furrows and 
beds could not be seen, nor if we passed springs and ice-sheets. We had, however, 
no occasion to suffer from thirst even though it might be difficult to find fuel for 
melting it. If the snow had continued for some days and if the country in front 
of us had been covered with snow, it would very soon have become a question of 
life and death to our caravan. 

According to Rawling’s map, the ground hereabout falls to the south or 
S.S. W. Jn the driving snow and snow-fog, it was impossible to sec in how far 
this was the case and where one had to march to reach falling ground. We, there- 
fore, continued E, S, E., and thereby had to cross another threshold, this time quite 
secondary and situated in the left side-hills. It was, however, flat as a plain. The 
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range bordering our latitudinal valley on the north, is very rugged and rocky with 
steep pyramidal peaks cropping up out of the heaps of detritus. It was of a reddish 
yellow colour. To the right or south of our route, we had low rounded hills. 
Finally the valley becomes broad and open. The principal watercourse is crossed 
through 1 m. deep snow, after which we keep to the top of the left terrace where 
the snow is swept away by the wind. The bed follows the base of the southern 
hills. Several small furrows from the rocky range to the north go down to the 
principal bed. The ground was sand and fine gravel. In the mouth of a little 
valley to the south, some grass appeared, and here we pitched our Camp CCCNV//. 
The snow was less deep here than higher up in the valley. There was no wind, but 
it went on snowing. At 3 o'clock p.m. a regular gale came from the S. W. With 
indescribable fury it blew through the valley, and at the same time it snowed very 
fast. The temperature was at —16.4°. It is difficult to imagine the hardships of 
such a journey. Only very little fuel could be found as everything was covered 
with snow. Eleven wild yaks were seen on a snowy hill in the neighbourhood 
where we camped. No other tracks of wild animals had been noticed. A little 
higher up in the valley we had seen a fireplace made of three stones where Tibetan 
hunters had camped, perhaps long ago. This was the first time since Arfort-tso, 
that we had passed a place visited by natives. At 10.30 o'clock p. m. the severe 
snow-storm ceased. At 9g o’clock the stars were visible through the snow-fog. 

On Fanuary 31st, we marched only 4.7 km. to the S,E., the valley falling 
76 m. or at a rate of 1:62. The temperature in the night, had been down to 
—26.9°; it snowed again in the morning, and nothing could be discerned of the sur- 
roundings. We had, therefore, only to follow the chief erosion bed of the valley, 
which, a short distance below Camp CCCNV//, turns around a black projecting 
rock at the right side. The snow was now about one foot deep everywhere, and 
two or three feet in the erosion beds. In the mouth of a little side valley to the 
right, some yellow grass-straws peeped up through the snow. At another place 
the three usual stones proved that hunters had been camping, as the country is too 
high and too far north for nomads. The valley falls extremely slowly to the S. E. 
At a place where the wind had blown away the snow and the grass was good we 
made Camp CCCNVIT/J/, at a height of 5,249 m. Fuel, consisting of plants and yak 
dung, was plentiful. Four wild yaks were seen retiring to the west. 

Early in the afternoon Shemen-tso became visible to the S. E. The shore- 
line of the lake could easily be distinguished, though only on the northern side, for 
the southern disappeared in snow-fog. The plain just north of the lake, appeared to 
be dark as if no snow had fallen there. It, therefore, seemed probable that we were 
going to leave behind us the very high protuberance of the plateau-land, where the 
greatest amount of the snow falls in January. Ever since we had reached these 
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highest parts of the country, we had had snow, which was in accordance with our 
experiences from the winter of 1906—1907. On both sides of it, there was very 
little snow or none at all. At 3 o'clock p.m. it began to snow again. 

On Febsuary 1st, we marched 16.7 km. S.S.E. and S.S. W. to Camp CCOCN/X, 
where the height was 5,002 m. or 247 m. below Camp CCCNVI//, being a fall 
of 1:68. The temperature of the night was only down at —18.2°, but it snowed 
continually and the sky was over-clouded. In the morning the clouds were so thick 
that it was quite dark, and it snowed continually nearly the whole day. The wind 
was very strong, but now came from the S.S.E. The snow was deep again, some- 
times two feet, and the surroundings of the lake, which the day before had appeared 
dark and bare, were now quite white. Enormous quantities of atmospheric moisture 
are driven by the S. W. winds, in the form of heavy, compact clouds from the Indian 
seas across high Tibet. The precipitation no doubt decreases from west to east and 
from south to north. The highest parts of the country catch the greatest amount of 
precipitation, as we have found. 

It would be easy to draw a map of the snowfall in Tibet, founded upon the 
experiences I have had. Very little material for such a map would be obtained 
from the observations of other travellers, as hardly anybody has chosen such a 
disadvantageous season for his journey as I. It is, however, of great interest to 
study the winter climate also, of such an inaccessible country as this. In spite of 
the abundant snowfall we had witnessed ever since the region west of Arfort-tso, 
the amount of snow is never sufficient for accumulating and forming xévés and 
glaciers, as would be the case under other conditions. This is due to the dryness 
of the atmosphere and the very strong evaporation. Only on the highest mountains, 
the snow is eternal. The rest evaporates and disappears early in the spring, without 
even forming floods in the beds and erosion furrows of the valleys. It is very 
likely that the greater part of the snow-sheet covering the country between Ar-fort-tso 
and Shemen-tso, never gets an opportunity to melt and to flow down to the lakes 
in the form of water. Before the temperature of the spring has become high enough 
to melt the snow, the snow-sheet will already have disappeared by evaporation. An 
exception from this rule will probably only be found in the very highest regions, 
though even there, as for instance on the Chomo-uchong, the melting will proceed 
so slowly and gradually, that it will never give rise to any large volume of water 
in the brooks. 

Our valley becomes broader and soon opens out to the extensive plain of the 
lake, where we follow broad and shallow beds going down to the N. W. shore of 
the Shenen-tso. The usual hard and dry vegetation of the highland steppes, is 
growing here in belts and ribbons between these broad watercourses. We steered 
towards the first promontory on the northern shore, but as the country thereabout 
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seemed rather barren, we changed our direction to the S.S. W. where grass appeared 
in the distance, Marching across the plain we saw several herds of Pantholops ante- 
lopes, some of them containing up to 40 individuals, Near the lake we pitched our 
Camp CCCASX in an erosion furrow 1 m. deep and surrounded with good grass 
and fuel of all sorts. In the course of the day we had scen an old camp, and 
near the lake we found the marks of three Tibetan tents and a sheepfold of stone, 
Above the camp was a frozen spring where a herd of 30 kyangs was seen. In 
the night, Fedruary 2d, we had a temperature of —14.9° only, due to the strong 
S. W. storm blowing and the uninterrupted heaps of compact clouds sailing over Tibet. 
For the sake of our animals we stayed here for a day, 





an unusually stormy 
day; it was as dark as in the evening, and snow was driven across the plain 
by the gale, but no new snow fell, Of the surroundings, nothing was seen, not 
even the shore in Our immediate vicinity. /edruary 1st, 2d, and 3d, we stayed at 
Camp CCCNTX. At our arrival the day before, the weather was comparatively clear 
and I had been able to draw a panorama of all the surrounding mountains, It is 
reproduced on Pan. 4044 and B and ¢, Tab. 72. To the W.N. W. and N. W. are hills 
of moderate size and N. N. W. is the entrance to the valley by which we had come 
down. To the right of it are the mountains bounding the shore plain of the lake 
to the north and N.E. Then follows the lake Shemen-tso with all the more or less 
rocky mountains rising on its shores and sometimes with old beach-lines visible in the 
distance. The next day, Acéruary jd, after a temperature of —19.8°, the weather 
remained the same. The southern part of the plain was nearly swept free from 
snow by this indefatigable gale, but on the lee sides of every hill, terrace or plant 
snow was heaped, as well as on the lee side of the tent. All mountain sides turning 
north, N. E. and east were quite white, unless they were too steep to give the 
driving snow a hold. On slopes turning south large portions were swept bare. The 
whole lake was frozen over and covered with snow. A small island scems to be 
situated in the western-most part of the lake. Two promontories, one from the 
northern shore to the E. S. E. and one from the southern, S. S. E. from our camp, 
are more marked features of the landscape. 

On February 4th, we marched 15.6 km. E.S. E. along the shore. Camp CCCNV/.N 
is at an altitude of 5,002 m. The lake is at 4,960 m.! In the night the tempcera- 
ture was at —27.9°, the air was perfectly clear with nearly no wind. The day 
was sunny and fine with only a little breeze from the S.1. Having passed the belt 
of vegetation near the camp, we marched on even ground of yellowish grey alluvial 
clay along the shore, traversed by a large number of shallow furrows and_ water- 
courses. About half the area of the plain was snow-covered. Most of the snow had 
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been swept away by the strong S. W. wind and probably accumulated along the 
base and at the lee sides of the hills to the N. E. The snow-patches still left on 
the plain were tough and leathery like parchment and their surface was yellow 
from wind-driven, fine dust. Only in the furrows and especially at the lee sides of 
the terraces, the snow was blown together in greater masses. The shore-line runs 
fairly straight to the E.S.E. After some kilometers we leave behind the projecting 
rocky promontory of the southern shore, east of which there may be a rather deep- 
cut inlet to the south. This is, however, impossible to verify from our route. The 
southern shore of Shemen-tso has never been mapped. Deasy travelled beyond the 
mountains of the southern shore, Bower followed the northern, and Rawling surveyed 
at some distance from the northern shore. 

The ground gradually becomes soft sand, perfectly barren, and perhaps inundated 
in the summer when the lake no doubt rises to a certain extent. At some distance 
from the shore, there are two old beach-lines. The red hills east of the plain come 
nearer to the shore, and finally form small, more or less detached, groups on the 
shore itself with capes and promontorics. On the slopes of these hills the old beach- 
lines are very sharply marked, being at about 10 and 20 m. above the surface of 
the lake. They form a very characteristic feature of Shemen-‘so, and may be seen 
nearly everywhere along its southern shore as two sharply drawn dark lines. Where 
the shore turns south and S. W., we ascend the top of the 20 m. terrace and finally 
march east and N. E. to Camp CCCXX. The reddish ridge running out on this 
little peninsula consists of reddish grey dense limestone of the same kind as the 
whole time since Camp CCCN///. At several places along the shore of this penin- 
sula, springs come up, and at such places there is no ice. At one place a spring 
came up, the water of which was not absolutely fresh. There was nearly no grass, 
but the common hard plants grew in abundance. The camp was at about 15 m. 
above the lake and just on the slope from the highest terrace. The view to the 
N. E. from Camp CCCNN, was very curious and reminded one most strongly of 
the benches of a Greek amphitheater. The intervals between the terraces were white 
with snow, but the terraces themselves, yellowish red from the colour of the lime- 
stone sand, gravel and boulders. This characteristic view is shown both on the 
accompanying sketch in water colours, and on Pan. 405, Tab. 72. Pan. 4024 and 8, 
‘Tab. 71, constitutes the immediate continuation of the latter. To the E. N. E. it shows 
rather high snow-covered mountains. To the east, S. E., and south it represents the 
view of the lake and the world of mountains forming a frame around its shores. In 
the fine weather of the day, the Shemen-tso indeed represented a scenery of rare 
Tibetan beauty and majestic desolation. 

On february 5th, we marched 8.6 km. along the shore E. N. E. and S. E. to 
Camp CCCN AZ. It was like a rest to our 15 surviving ponies and mules to follow 
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the shore of the lake and thus be spared from rising ground and high passes. The 
contour line of the shore is comfortable, without indentations, with the only exception 
of the peninsula of Camp CCCNN. In this respect the southern shore seems to 
be much more complicated with deep inlets and projecting capes and rocky penin- 
sulas. To judge from a distance, this shore reminded me of Chargut-tso, Pang- 
gong-tso and Rakas-tal, So much seemed obvious, that Shemen-tso was one of the 
largest lakes of western Tibet. The whole lake was frozen. Only at a first little 
cape, there was a hole of a spring. The cape with terraces visible to the right of 
Pan. 405 consisted of living limestone and had to be climbed by our tired animals. 
East of this cape we stick to one terrace the whole time, with the highest terraces 
to our left. The hills retire somewhat from the shore, leaving a narrow stripe of 
plain between their gravelly base and the lake. The amount of snow decreases 
gradually to the east, and only at lee slopes of terraces and erosion beds traversing 
them, the drifted snow is more considerable. Then the material is again hard clay, 
absolutely barren, There is no grass during the whole march, only some yapchan 
plants. No signs of human life. Of animals, we only saw hares, jack-daws and some 
small birds. Occasionally dung of kyangs was seen. From Camp CCC.YN, a little 
black ridge was seen running out due east in a flat cape. We had this cape in 
front of us during the latter part of the march and hoped to find some grass 
at its lee side. But only the usual hard plants which are excellent as fuel, were 
found. Still we camped here only 2 m. above the lake. The black ridge con- 
sisted of darkgreen quartzitic schist. The temperature had been at —22.7° in the 
night. At 10.30 o'clock a. m., the S. W. storm began. At 3 o'clock p. m. the whole 
landscape disappeared in a haze of dust. Before that happencd, I had had time to 
draw Pan. 4064 and B, Tab. 72, showing the mountains from north over east and 
south to S. W. 

On February 6th, we made 12.3 km. E. S. E, still following the shore of 
Shemen-tso. Camp CCCNN// was about § m. above the lake. The night had been 
calm with clouds and a temperature of only —19.5°. In the morning a very thin 
sheet of snow covered the ground and soon disappeared. We followed the excellent 
marching ground between the terraces consisting of sand or clay and some gravel. 
Just east of the camp, we crossed a broad and shallow erosion bed coming from a 
larger valley to the north. The lake becomes a little narrower as we proceed, and 
the mountains on the southern shore develop their details. The plain of the northern 
shore becomes broader. Farther east, the northern hills again approach the shore. 
At their base we found a series of small stone cairns on a straight line, built by 
Tibetan antelope hunters. In a little rock was a grotto, and from beneath a slab 
of schist, the brook from a spring streamed forth in the same way as the source of 
the /xdus. It carried, at the most, half a cub. m. of water per second and, as it 
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had a temperature of +7.9°, it kept the lake open for a short distance from the 
shore. This little affluent of Shemen-éso is thus continually running winter and summer. 
Here dung of sheep was laying about. East of this point some very scanty grass 
made its appearance, together with the usual other plants. Camp CCCXX// was 
situated in a very desolate region. The weather was as usual. The strong S. W. 
wind began at g o'clock a.m., and, one hour later, we had a very lively snowfall. 
At the camp a lonely kyang was grazing. 

On February 7th, we made 83 km. S, E. We follow the same latitudinal 
valley as hitherto, a large part of which is occupied by Shemen-¢so. After a tempcrature 
of —22.9° in the night, we had a very fine day, the sky being nearly clear, except for a 
few small, white clouds now and then. Only a very light S. \W. breeze was blowing 
and occasionally it was nearly calm. At some distance from the camp, the barrenness 
of the lake shore ceases and a rather thick and dense steppe of the customary hard 
plants begins. The eastern end of the lake is left behind with its little flat penin- 
sula. The clay ground hereabout is modelled by the winds into tables and terraces 
with furrows between. The soil of the steppe consists of gravel, traversed by small 
beds bound to the lake. Only in these beds, there is still some snow, the rest of 
the soil is bare. In the southern part of the latitudinal valley, a shallow and broad 
erosion bed seems to be destined to the lake. In the same direction, four wild 
yaks were scen. To our left extends a large and open arena, or rather the 
mouth of a northern valley with a small black group of hills in its middle. On this 
plain, kyangs and antelopes were numcrous, as well as hares. Near the base of a 
red hill to the east, the grass was good, and as some snow was to be had, we 
made our Camp CCCNA///. The absolute height of this camp, calculated from my 
observations on the boiling point thermometer and the three aneroids, was 4,896 m. 
which cannot possibly be correct, as it is not in accordance with the altitude of the 
lake or 4,960 m., and from the shore the ground, of course, rises, though extremely 
slowly, towards the east. Camp CCC.NA/JI/ must, therefore, be a few meters above 
the surface of the lake. This discrepancy must be due to the great change which 
had taken place in the weather, the atmospheric pressure being quite another than 
during the stormy and cloudy days. I have, however, thought best not to change 
the figure, as it would influence either the altitude of the lake or the heights of the 
following camps. 

The panorama from Camp CCCNN//, is shown on Tab. 73, 407A and B. 
To the north we have the mountain group situated just north of the camp. To 
the right of it, is the arena or plain with the little hill in its middle. To the S. E., 
is the direction of the latitudinal valley and of our march to Camp CCCNN/TI/. 
To the south and S. W., is the lake and the mountain range on its southern shore. 
Pan. 4084, B and c, Tab. 73, is taken from Camp CCCNN///. On it we have 
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another aspect of the mountains south of the lake. To the W.N. W., we have the per- 
spective of the mountains surrounding the basin of Shemen-tso. At about N. 30° W., 
are the ridges and ramifications to which the group, »N. 3° E.» on the previous 
panorama, belongs. To the N. N. E. and N. E. are the mountains bounding the ex- 
tensive arena plain, and continuing to the cast and E.S.E. To the S.E., is the 
prolongation of the latitudinal valley and the direction of our march to Camp 
CCCXXITV. To the S.S.E., south and S.S. W., are the mountains which belong 
to the system south of Shemen-tso. 


CHAPTER XVII. 


A LATITUDINAL VALLEY STRETCHING 
EAST-SOUTH-EAST. 


On February Sth, we proceeded 8.1 km. S. E., descending from 4,896 m. to 
4,874 m. or 24 m., which is as 1:338. The night temperature was down at —28.3° 
and the weather was very favourable. The good grass soon ceases, but the other 
plants continue. The soft ground lies in very flat, nearly imperceptible, undulations, 
and is traversed by a large number of very smajl and shallow erosion beds, most of 
them containing some snow. On the slopes of the mountains to our left, the old 
beach-lines of the lake are very readily visible and they continue still some distance 
up the valley. In fact we, therefore, were only a few meters above the surface of 
Shemcn-tso. The tracks of kyangs and Pantholops antelopes were very numerous. 
A little farther on we found an antelope that, perhaps only a few minutes ago, had 
been caught in a trap. Tibetan hunters must, therefore, be close by. On the eastern 
side of a grass-covered, very flat and low hill of soft material, we camped at the 
side of the principal erosion bed of the valley, which contained a frozen pool of 
fresh water. About 1 km. west of Cams CCCN ATV, the antelope hunters had their 
two tents. These were the first human dwellings we had seen since we left Shayok 
64 days ago. The tents were inhabited by 9 persons, 2 men, 2 women, 3 girls 
and 2 boys. Their camping place was called Avo-chang. Two or three days’ march 
farther on in this valley, were the gold mines of Géésa-rung and Bota-rung. No 
other hunters’ tents existed in this district. To the S.S.E., it would be about § or 
9 days to the next tents, belonging to nomads from Senkor. To the E.S.E, up 
the great valley, we would have some 20 days to nomads; the ground would be 
favourable, only one pass to cross, grazing and water to be had everywhere. On 
the whole, they did not seem to know very much about the country in that direction. 
Our hunters possessed only 150 sheep and 4 dogs, but no yaks or ponies. On 
their wanderings, all their things, even the tents, are carried by sheep. They pass 
the summer in a region called Ye/dan situated 5 days S. W., and belonging to 
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the territory of Rudok-dsong. In the beginning of December, they had arrived at 
Rio-chung, and intended to stay to the middle or end of March. The grass was 
quite sufficient for their 150 sheep. According to their experience, unusually little 
snow had fallen this winter. 

From Rzo-chung or Camp CCCXXTV, Pan. 410A and 8, Tab. 74, was sketched. 
To the N. W. is the open prolongation of the latitudinal valley containing Shemen-tso. 
From there and the whole way around across north and east to S. E., are the moun- 
tains bounding the valley to the N.E. To the S.S.E. and the S.E., is the pro- 
longation of the valley. The rest of the panorama belongs to the mountains on the 
S. W. side of the valley. 

On February 9th, we marched 11.3 km. S.S.E. The ground rose 27 m., as 
Camp CCCXXV had an altitude of 4,901 m., the rate was as 1:418. The tempera- 
ture of the night was at —28.6° and the weather was calm and clear. The hunters 
had advised us to stick to the left or southern side of the valley where the ground 
was Said to be more even, at the right side the ground was more undulated and 
hilly. We, therefore, first crossed the large erosion furrow with the pool, keeping 
to the south, and then turned S.E., leaving the mouth of a considerable tributary 
valley from the south, to our right, in the background of which rather high moun- 
tains were visible. A flat slope from the southern hills, is crossed, and the direction 
then becomes south, following the base of the southern hills. East of us an extensive 
plain extends between the mountains, Its ground consists of dry, barren grey clay, 
which has become modelled in terraces and furrows by wind and erosion. Soon we 
came across an ice ribbon between the lowest terraces, at first about 10 m. broad, 
then gradually broader south-eastwards, and sending arms and branches in both 
directions. This ice was formed by a little brook from an open running spring, 
Several cairns .had been built in this vicinity, and at the spring a stone wall was 
erected, from which hunters shoot animals coming to drink. Here and there are 
small patches with tolerable grass. Farther on a second little hillslope is to be 
crossed, only’ some 20 m. above the floor of the valley. To the N. 75° I&. from 
this point, a large right tributary valley joins our valley. In its lower part, inimense 
ice-sheets are seen, and in its background there is a considerable snow-covered 
range, the Avw-éso Range. In the angle between the two valleys, there is an iso- 
lated mountain. The whole way up the terraces at both sides of the valley are very 
well-marked, at about 12, 15 and 20 m. respectively above the floor of the valley. 
They have been croded by the rivulet of the valley. We continue on the western 
side of the ice ribbon which gives the illusion of a real river, The space between 
the terraces and the ice is overgrown with grass. The right terrace is of clay, the 
left of fine gravel. ‘The old terraces are more distant. At the side of a second 
spring, there is also a wall for hunters. Of wild animals now only hares were to 
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be scen, but abundant dung of wild yak and kyang proved that these animals are 
no rare guests in the valley. 

Our valley is broad and its rise, imperceptible. It is altogether filled with 
this fine grey clay spoken of above. To the south, it is bordered by high snow- 
covered mountains. In this region no explorer had been before, as Bower travelled 
from Shemen-tso to Azru-tso, and Rawling only crossed the valley farther east. 

At the first spring the living rock had been greenish grey felspar-sandstone; 
at the second little slope we crossed, it was dark schist partly containing much 
mica. Pan. 4114 and 8, Tab. 74, is drawn from Camp CCCXXV. To the N. 35° W., 
are some of the hills of the left side. To the north and N. E., are the considerable 
mountains of the right side of the valley. Between N. 35° W. and N. 4° W., the 
valley turns to the left or N. W. and goes slowly down to Shemen-tso. To the 
east and S, 81° E., is the isolated mountain block standing between the two valleys. 
To the S. E. we see the continuation of the large valley by which we marched to 
Camp CCCNN V7, the next day. To the S.S, E. and south is another part of the 
range on the left or southern side of our valley. The panorama, therefore, shows 
that the latter is bounded by rather high ranges. 

The march of Feérvuary roth, took us 7.9 km. S. E., and now the rise of the 
valley became more sensible, though still very gradual, or 40 m. as Camp CCCXXV/ 
had an altitude of 4,941 m., the rate was thus 1:198. After a temperature of 
—22.4° in the night, the weather remained as fine, clear and calm as the days be- 
fore. The characteristic features of the valley were the clay beds, the small hills 
and undulations of clay and the clay terraces. Grass and ice were abundant, and 
the landscape had not the wild, barren and desolate appearance which we were 
accustomed to. The valley becomes broader, and is as Rawling, who has crossed 
it meridionally, says, a real plain surrounded by mountains, But when he says that 
water is scanty, he must either have passed here in a very dry year, or crossed 
the valley on a line where water is not in sight. For, since the valley of Shayoé, 
we had not come across sO much water as here. It was even a little too much now, 
as we had constantly to cross ice-sheets, one of which was about 100 m. wide. 
Some 10 or 12 springs were passed in this short distance, all of them with open 
water. One of them had grown like a kind of »ice-voleano», a conical mound of 
ice, from the »crater» of which the water streamed out. Having crossed the prin- 
cipal ice bed near Camp CCCXXV, we had grassy steppe nearly the whole way. 
To the east, in our immediate vicinity, the isolated group mentioned above was left. 
From it several springs come down. The main bed of the valley with its ice, is to 
our right. From W.N. W., a large tributary valley opens out; at its southern pro- 
montory the remains of a Tibetan camp were to be seen. Fucl was abundant, both 
vegetable and dung of wild yak and kyang. This place seemed to be more suitable 
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in every respect for long camping than Avo-chung, but obviously the antelopes, of 
whose flesh the hunters were living, were more numerous at the latter place. 
Occasionally the hunters seemed to visit this part of the valley as well, for rather 
fresh footprints of two men were seen at a place where the ground was sandy. We 
are wandering through a real labyrinth of clay mounds and terraces between which 
there are patches of grass and sheets of ice. To our left we have a broad and 
short arena valley from which the largest ice-sheet comes, obviously from springs. 
On the hills in the background of this arena and at a short distance from our route, 
three or four stone huts appear. On the hills above them, there are a few cairns, one 
of which is cubic; on the little threshold that is bounding the valley on the north, 
there is also a cairn. This seems to be the place which Rawling calls Ruzgma-tok, 
and probably identical with one of the gold-mincs or both, which had been mentioned 
to us by the hunters of Avo-chung and called Gatsa-rang and Bota-runge by them. 
During the winter, of course, nobody dwells at the gold-mines. In the summer the 
place must be favourable compared with other gold fields, for here grass, water and 
fuel is to be had in abundance. 

We continue along the base of the hills which bound the gold valley on the 
east. Immediately to our right is a large ice-shect formed by a little brook from springs 
which keeps open a long way. It carried about a quarter of a cub. m. per second 
and was frozen only along its banks. The water flows very slowly, but at least it 
proved that this valley, which to the naked eye appeared perfectly horizontal, rises 
to the S.E. The right terrace of the bed of this brook, on the top of which we 
marched along the base of the hills, was unusually well developed and nearly 10 m. 
high. Finally we went down into the bed and crossed it at a place where it was 
again frozen across, Along the part of its course where it is open, springs of a 
comparatively high temperature come up in the bed and on the right bank. On 
the left bank, we camp amongst good grass, fuel and on sandy ground. Hares 
were numerous, and a few ravens followed the caravan as usual. 

In this part of the valley, there was nearly no snow at all. Only on slopes 
looking north, some white strips were still to be seen. At noon the weather changed 
to the worse. The whole sky being overclouded and a fresh S. W. wind beginning 
to blow. At 1 o'clock p.m. the temperature was only —3.6°, and had, the previous 
day, even been at —2.5°. 

The living rock at Camp CCCNNVY/, was the same dark schist partly rich 
in mica as before. The pebbles in the bed were dark grey sandstone. The ring 
of mountains surrounding the camp is represented on Pan, 4124 and 8, Tab. 74. 
Of special interest here is the gap in the southern mountains to the S. 7° W., which 
may be the transverse valley by which Rawling travelled. To the right of it are 
the mountains along the southern side of the valley. Between N, 61° W. and the 
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gap at the extreme left of Pan. 4128, is the latitudinal valley by which we had 
marched in the course of the day. To the N.N. W., north and N.E., the high 
erosion terrace at the right side of the watercourse of the latitudinal valley is readily 
visible. To the I. S.E. is the upper continuation of the same valley, by which we 
had to march the next day. S. 55° E. is a peak cropping up above the horizon 
and situated at a considerable distance. 

On february 11th, we continued 12.7 km. to the E. S. E. rising 114 m. or 
to 5,055 m., which is at a rate of 1:111, or considerably steeper than hitherto, 
though still very gradual. The march is monotonous in the latitudinal valley. The 
ground is nearly even, and, at any rate, the undulations existing, very flat. To our 
left or north are small hills of loose material. Again a large ice-sheet is passed in 
a bed that we cross. It contains fine gravel, The ground otherwise is sand and 
sparse gravel, traversed here and there by shallow furrows and beds. The snow 
again increases though it remains only in beds and at lee ‘sides of terraces. The 
grass soon ceases altogether, but yapehan is still growing though not in abundance. 
Fresh footprints of three men were seen, probably antelope hunters. At the ice- 
sheet had been a Tibetan camp. Thrice we saw herds of kyangs. Hares, ravens 
and small birds were also seen. The region which now was so desolate and quiet 
must be comparatively well inhabited during the summer when the gold-diggers come 
and stay. In the mountains, barring our progress, three passes seemed to be situated, 
all high, though we got the impression that the northern-most would be the most 
comfortable. To the north, a rather large tributary opens, and in its background, 
the snow-range of Avu-/so again shows its mighty crest. Rawling may have tra- 
velled by this valley. We follow the main watercourse of the valley, which higher 
up contains ice. ‘To the north or right side, it is bordered by low hills with some 
grass. Behind a projecting red cape from these hills, we made our Camp CCCXX V1. 
Here the ice had been sanded over, proving that hunters or nomads with tame animals 
had passed a short time ago. In the neighbourhood was a sheepfold. The temper- 
ature of the night had been —25.3°. The morning was fine but already after 
8 o'clock, a fresh west wind began to blow. The living rock at Camp COCNN VIL 
was dark grey arkosic sandstone; in the bed below, the gravel consisted of reddish 
brown quartzitic sandstone. From this camp Pan. 409, Tab. 73, was sketched, show- 
ing a not very promising country to the east, as the ground was rising every- 
where and we would soon have to cross a_ pass. 

On February 12th, we proceeded 10 km. to the E.S. E. The ground rose 
262 m., as we started from 5,055 m. and Camp CCCNNV/// had a height of 5,317 m. 
The rate is, therefore, as 1:38, which, however, chiefly is due to the place we chose 
for our camp, being at the side of the floor of the valley. Otherwise the rate of ascent 
would have been less steep. The minimum temperature of the night was .—23.0°, 
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It had snowed again and the whole country was white. The snow lay, as a rule, 
only a few centimeters deep, but in ravines and furrows, half a meter and more. 
Very likely this snowfall only touched the highest parts of this high protuberance 
of western Chang-tang, and probably no precipitation fell around Shemen-tso and 
other comparatively lower regions. In the morning half the sky was clear, and 
half covered with light white clouds. At g o'clock a. m. the whole sky was over- 
clouded and to the south and S. W., very dark and compact clouds appeared. To 
the east and E. S. E. as well, the weather looked very menacing and a sort of 
snow-fog seemed to surround the mountains in the vicinity of the next pass in 
front of us. In the course of the day, however, no snow fell and there was nearly 
no wind. 

After crossing the ice-sheet at Camp CCCNNV//, we ascend the flat slopes 
of the hills along the southern side of the valley where the rise becomes more and 
more sensible to our tired animals. There is some grass on these hills. To our 
left we have the bed of the main watercourse of the valley with its ice-sheet and to 
the north of it a considerable range with eternal snow and even a few quite rudi- 
mentary glaciers. The ground was rotten from rabbits’ holes. The tracks of the 
small rodents were seen everywhere in the fresh snow. Pantholops antelopes were 
very numerous in flocks on the floor of the latitudinal valley, and amongst them a 
few individuals of the small Gezel/a antelopes were grazing. As it proved after- 
wards, it would have been better for us to follow the latitudinal valley eastwards 
instead of climbing to the little threshold of 5,317 m., a direction which we thought 
should bring us more quickly to the definite pass. From the little threshold we 
behold to the east and S.E., an open arena plain, to which we had to descend 
again and cross before entering the pass valley. From here it was, however, impos- 
sible to tell in which direction the pass was situated. We still did not know how 
far this high part of the Chang-tang was stretching, nor whether the Sxowy Range 
of Bower and Rawling was in connection with it. The general stretching of the 
ranges in this part of Tibet was N. W.—S. E. and W. N. W.—E. S. E., as could be 
expected, but obviously there existed also meridional ranges and ramifications, The 
whole morphology of the latitudinal valley we had now been following so many days, 
proved, on the other hand, that the pass in front of us was a water-parting threshold 
in the valley itself, of the same kind as those of which we had crossed so many in 
the late autumn of 1906, 

So far, we had had no reason to complain of the grazing grounds in the 
valley and our last 14 caravan animals, the survivers of 40, had taken the five last 
days without losses. Around Camp CCCNNV///, however, the grass was very 
poor on account of the 5,317 m. height. Pan. 413, Tab. 75, shows the high moun- 
tains to the north, east and S.E., and to the E. S. If. the direction of the pass. 
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On the night of the 1344 of February, the temperature was at —29.3°. The 
weather remained fine. The minimum of the night of Feéruary 14¢h was —30.5° 
and the weather remained good. On this day we made 11 km. to the E.S. E. 
We ascended only 28 m. from Camp CCCXXVITT, as Camp CCCXXTX had an 
altitude of 5,345 m. which would be a rise of 1:393. This is due to the fact that 
we had to go down from the first little threshold to the floor of the latitudinal 
valley. A short distance from Camp CCCNXVI/T, we cross a second little threshold, 
being at 15 or 20 m. above the camp, and from there we go rather steeply down 
to the floor of the main valley. From the threshold it was difficult to say which 
direction would be the most favourable. To the S. F. another little threshold was 
seen, and beyond it a larger valley, which no doubt leads eastwards to a pass. To 
the east, a high pass was seen, to which a rather narrow valley ascends, I decided 
to make an attempt to cross it. The arena valley was, therefore, traversed in the 
direction of the mouth of the pass valley. The ground was good with the exception 
of the rabbits’ holes, most of them still filled with snow. Antelopes and kyangs 
were numerous; of other animals, only a fox was seen. At Camp CCCXXIX, 
just at the entrance of the valley, there was some very poor grass. A well-marked 
erosion furrow follows along the left or southern side of the valley. From the right 
another bed enters, at the side of which a ring wall of stone proved that Tibetans 
had camped. On the mountains to the north there is much snow. 

On February 15th, we travelled mostly eastwards, and only the last bit to 
the S. E., for 17.8 km. in all. From Camp CCCXAXTX, at 5,345 m., we have 8.4 km. 
to the pass, the altitude of which is 5,655 m. or 310 m. above the camp. The rate 
of ascent is here as 1:27. On the eastern side the slope is much less steep. From 
the pass we had 9.4 km. to Camp CCCXNN, which was at 5,556 m., or 99 m. below 
the pass; here the rate is only as 1:95. After a night at a temperature of —30.3°, 
we started up the valley on the top of the right terrace of the bed. This, however, 
soon becoming pierced by snow-filled ravines, we went down into the erosion bed 
itself which was full of sharp-edged gravel, and occasionally had a little ice-sheet 
left by the last water of the little brook in the autumn. Springs were not seen at 
all. In the valley there was surprisingly little snow, whilst the hills on the sides 
were nearly white. The rock was dark schist, or fine-grained schistous quartzite. The 
direction of the valley is nearly due east without sharp windings. From the sides several 
small tributaries enter. The slope becomes more and more steep. The pass has the 
form of a very flat, open platform, steep to the west and with a gradual fall to the 
east. The gravel on its top consisted of grey phyllitic schist, containing quartz. 

The view to the east is not encouraging. The descending valley is bordered 
on the left or north, by a range with fine, not very high, peaks. Some kilometers 
farther on, the valley turns to the S.E., and just in the corner, a tributary enters, 
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coming from a little glacicr, To the W.N. W., the direction from which we had 
come, the view was magnificent, resembling a sea of wild red waves, mostly covered 
with snow, as the snow principally accumulates at the lee sides. .Shemen-tso was 
hidden by mountain shoulders and ramifications. The valley descending to the east, 
appeared nearly horizontal to the eye. The ground here consisted of fine gravel 
and coarse sand. As could be expected, the amount of snow was greater on this 
side of the pass, especially where tributaries from the left side had to be crossed, it 
was no easy task to march through the deep snow. In these high regions, there 
was no sign of life, neither animals nor vegetation. The country was absolutely 
barren. The bed of the main watercourse of the valley was shallow and _ follows 
the right or southern side. At the corner where the valley turns to the S. Is., the 
living rock is grey and reddish coarse-grained granitite. From this place the valley, 
which hitherto has been fairly broad, becomes very narrow, and one has to march 
in the bed itself, which is full of gravel and blocks. Tere the snow on the Ice 
side of the mountains to the right or western side of the valley, lay accumulated in 
real drifts, as high as tents, and it was not casy to avoid the deepest passages. 
On the slopes of the left side, yellow moss began to appear. But there was no 
grass. Dung of wild yak occasionally was seen. It was pulverized and mixed with 
some meal and given the mules. Just above Camp CCCN.NX, a little rudimentary 
glacier was seen on the western range. Strong and violent gusts of wind blew 
down from the N. W., like cascades, into the valley. 

This pass, which killed three of our fourteen animals, was one of the highest 
I had ever traversed. It is the eastern water-parting pass of the basin to Shemen-tso, 
which, therefore, has a very considerable drainage area. The orographical structure 
and general morphology of western Tibet is, as we have seen, quite different from 
the relief forms in the eastern parts of the country. In the east it never happens 
that one finds transverse thresholds of such enormous height in the latitudinal valleys. 
One gets the impression that a kind of very broad meridional protuberances run 
across the whole country. 

On February 16th, we continued down the valley to the S.E. for 7.4 km, 
descending 134 m. or to 5,422 m. which was the altitude of Camp CCCNXX/. 
The rate of fall was here 1:55, or considerably steeper than in the upper part of 
the valley. The minimum temperature was only —22.2°. The ground of the valley 
is covered with sharp-edged gravel and small blocks and boulders, the whole lot 
more or less hidden by snow, making marching tiresome and fatiguing. Sometimes 
the whole valley is snow-covered, and only occasionally, a stone breaks the white 
sheet. The erosion furrows are also hidden. The fresh snow, driven hither by the 
wind, is very loose, the older snow tough like parchment. By and by ice-shcets 


are crossed in the principal bed, though no springs are seen. The valley does not 
32. IV. 


250 A LATITUDINAL VALLEY STRETCHING EAST-SOUTH-EAST. 


wind much. It runs S. E., and is, therefore, like an accumulator for the snow that 
is driven by the S. W. wind across the hills. Sometimes it was hard work for us 
to force our way through these snow-drifts. Just below Camp CCCXNX, the living 
rock was dark greyish green schistous quartzite. About halfway, it consisted of grey 
quartz-biotite-diorite (hornblendegranite). Near Camp CCCXXXT it was grey, phyllitic 
schist. The latter formed perpendicular walls, about 10 m. high, at the sides of the 
valley, and above them were the screes from the mountains above. The bed of the 
watercourse in the valley is, therefore, sharply eroded, and has a breadth of from 30 
to 50m. As the bed occupies most of the valley, this is, therefore, rather narrow. 
Finally the valley opens up a little and in its background to the S. E., a more iso- 
lated mountain group is seen. On both sides of it, the country appeared to be 
rather open. At Camp CCCNN XV, there was some poor grass and the yellow moss 
which could be used as fuel. A path was seen on a slope, probably worn by wild 
yaks. Of human beings, we saw no signs. Looking up the valley one would think 
that no nomads ever use this horrible way and this high pass. Probably there are 
other, more comfortable passes in the neighbourhood leading from the east to the 
drainage area of Shemen-tso. 

On February 17th, our march continues for 15.9 km. to the E. S. E. and S. E. 
The ground falls 147 m. or to 5,275 m. which is the height at Camp CCCXXXIT, 
the rate of slope is thus as 1:108. The figures show how very slowly the great 
and broad protuberance on which we had travelled for such a long time slopes down 
to regions of the Chang-tang with a more moderate height. It is, of course, very 
tiring to men and animals to remain for a long lapse of time on heights which 
exceed the altitude of J/oxé Blanc by several hundred meters. 

The night temperature went down to —24.1°. The whole day the sky remained 
perfectly clear. In the morning the wind was S. E. but soon went over to S, W. 
and blew with the violence of nearly a full storm. Heaps of snow had been accu- 
mulated in the lower part of the valley, and sometimes it was hard work to force 
our way through the drifts. The valley was full of sharp-edged gravel and blocks. 
Here and there the snow had been swept away from the ice-sheets in the bed. At 
one place along the left terrace, some mounds of gravel proved that gold-diggers 
had been at work. Such a place as this has, of course, a name, though as the 
whole country now was uninhabited, we could not ascertain any geographical names 
at all. Below this place, we went up on the top of the left terrace and the flat 
slopes of the left side-hills, gradually leaving the bed at an increasing distance, and 
finally seeing the last of it where it disappeared to the S.E. In its lower part, it 
became broader and shallower, and its terraces, lower. It would be impossible to 
tell in what direction the great open arena across which we now travelled, is sloping, 
for to the naked eye it seemed to be perfectly level. Judging from the situation of 
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its very shallow erosion furrows and beds it, however, seems to fall from north to 
south. On all sides, it is surrounded by mountains. Those to the south are com- 
paratively low. Between the latter, there is, no doubt, a passage by which the 
watercourse of the valley pierces its way southwards. This would also be in perfect 
accordance with Deasy’s map. For several days he travelled in a meridional valley 
which he calls Damtang-lungpa. The watercourse of our Camps CCCNXNX and 
CCCXXX7, is obviously one of the uppermost feeders of this meridional valley, and 
somewhere in the eastern part of the arena plain, not far from Camp CCCNXAT/, 
we must have crossed Deasy’s route. 

To the E. S. E., was the opening of the valley to which we steered. It seemed 
to lead to a very flat threshold beyond which, far away, a mountain was visible. 
This seemed to indicate comparatively level ground for a few days’ march, The 
arena valley was about 10 km. broad and 8 km. on our road. It would have been 
very comfortable for our march if it had not been snow-covered to nine tenths of 
its area. The snow lay one foot deep, and in erosion beds which we had to cross, 
two or three feet. Sometimes the surface of the snowdrifts was so wind-beaten, frozen 
and hard, that our animals could pass without breaking through. Grass was seen 
only at a place in the western part of the plain, which otherwise has only some 
moss and yagchan plants. Only antelopes were grazing, two wolves were seen; of 
yaks and kyangs only the dung. Of human visits no sign, not even a path. Entering 
the valley on the east side of the plain, we very slowly ascended to the little thre- 
shold which is so flat that it is impossible to tell where it is situated. On its eastern 
side the slope is just as gradual to Camp CCCNNN//, where the vegetation was 
the same as hitherto, and the amount of snow not quite as great. From this camp, 
Pan, 415, Tab. 75, is drawn showing the valley to the N. 66° W. in the direction 
of the little threshold. Pan. 416, Tab. 75, is a view of the continuation of the 
valley to S. 68° E. the way we had to travel the next day. 

It is a very characteristic and interesting feature that the latitudinal valleys 
are so well developed in this part of western Tibet as we had found on our cross- 
ing nearly the whole way from the Lake of Aksaz-chin. Of course we had met 
some irregularities in this long distance, and we had had to cross two very high 
and several lower passes and thresholds, but this does not interfere with the fact 
that the mountain ranges in western Tibet follow the orographical laws so well known 
for the stretching of western //za/aya and western Aara-korum, and dictate the 
N. W.—S. FE. running of the latitudinal valleys. Particularly from Shemen-tso our 
valley had been regular and typical. In one respect the latitudinal valleys of Western 
Tibet are, as a rule, very unlike those of Icastern Tibet, ozs. that the former are 
much narrower as ¢. . the valley of Camp CCCXNXN. This, of course, simply de- 
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pends upon the fact that the mountain ranges of Western Tibet, on account of 
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general tectonic and mountain-building laws, are much more pressed together than 
in the central and eastern parts of Tibet. 

On February Sth, we took a new step in the prolongation of the great 
latitudinal valley to the E. S. E., marching 10.1 km. and descending 94 m., as Camp 
CCONNN/// had an altitude of 5,181 m.,, the rate was 1:107, the same slow 
gradient as usual, The minimum temperature had been —20.8°. In the morning 
the wind came from S$, E. but soon turned around to S. W. The soil of the valley 
remained the same as before; heaps of gravel, small blocks and snow. The greatest 
amount of snow was always found where the valley was at its narrowest. This snow 
is swept down to the Ice side of the mountains to the S.W. A large part of the 
valley was aS narrow as a gorge between mostly rounded hills of no great altitude. 
One has to march in the erosion bed itself, the course of which, in accordance 
with the valley, is rather winding. In the mouth of one of the small tributary valleys 
from the sides, there was a square of stones, inside of which a tent had been pitched. 
In the narrowest part of the valley, the living rock was dark grey and black quartz 
schist. In a tributary valley near Camp CCCNXX/I/, the rock seemed to be red 
granite; the gravel in the bed of our valley was largely granite. 

Finally the narrow valley again opens out, and we are able to leave the bed 
and to travel on the flat slopes of the mountains on the left. Here the grass was 
tolerably good, and all sorts of fuel to be found. As the slope was much exposed 
to wind and sunshine, it was nearly free from snow except at the lee sides of ter- 
races. Three flocks of Pantholops antelopes and one kyang had been seen in the 
course of the day. 

From this camp, Panorama 417, Tab. 75, was drawn, showing the black ridges 
with low pyramidal peaks and, here and there, strips of snow. An accompanying 
water colour panorama gives an idea of the landscape to the east and S. E. as it 
appeared from the interior of my tent at about 1 o'clock p. m. when one of the 
most violent storms | have ever witnessed, came sweeping with its full fury across 
the highlands of Tibet. It came, as always, from S. W. Thick clouds of dust and 
sand were driven north-eastwards and the farther mountains soon disappeared. The 
nearer hills, of which some had a singular red colour, could still be discerned, 
particularly their higher parts and crests, proving that most of the solid material 
was swept along the ground. The sky was clear and blue without even the smallest 
cloud. Even fine gravel was drumming against my tent, and the round balls of the 
kyangs’ dung were flying uphill like paper. The temperature rose to —1.4°, which 
was the highest we had experienced since December 6th, in the Shayo# Valley, or 
about two and a half months ago. In the evening twilight, the storm came to an 
end, and at dark only a dying breeze was felt. 


CHAPTER XIX. 


FROM LEMCHUNG-TSO TO SENES-YUNG-RIGMO. 


After having crossed Deasy’s route, which now had been left behind, we 
had in front of us one of the greatest unexplored and perfectly unknown regions 
of Tibet. 

On february 19th, we marched 18 km. to the E. S. E. across a country which 
still, morphologically, could be regarded as belonging to the same enormous lati- 
tudinal valley as hitherto. The ground was now falling 248 m.as Camp CCCNNATV 
had an absolute altitude of 4,933 m. the rate of the slope thus being as 1:73. 
The minimum temperature was —20.1°, the sky perfectly clear. Already at 7 o'clock 
a.m., the S. W. wind began with the force of half a storm. The dust was whirling 
about and rose here and there like clouds, but the landscape was only partly hidden. 
The ground was favourable to our march though again pierced by rabbits’ holes. 
The soil consisted of dust, sand and fine gravel with some grass. It is, therefore, 
flat, soft ground without living rock within reach. Just to our right or south, is a 
broad shallow watercourse, and beyond it and E.S.15., some of the hills visible on 
the last panoramas. The amount of snow decreases as we proceed eastwards; to 
begin with, it is still to be found at the lee side of terraces and in small crosion 
beds as well on some slopes falling to the north. But farther east it ceases alto- 
gether. Only on the little hill south of Camp CCCNNX/I’, there is a little patch 
left. It is exactly the same distribution of snow as we had found when approaching 
Shemeiu-tso, where the amount of snow decreased as the absolute height became 
lower. It is surprising that such an insignificant difference of height plays so im- 
portant a part. 

North of our course were low, irregular and detached hills, and in this direction 
it would obviously not have been difficult to proceed. On the plain south of our 
route we could count at least 300 antelopes. Towards the end of the march we 
saw a little lake to the S. E., obviously the Lemehung-tso. As the country might 
become barren in the direction of the lake, we made camp, CCCNN A/T’, at the 
base of some low hills where snow could be had. To the S. I:., beyond the lake, 
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high and difficult mountains appeared to be situated. The country seemed to be 
easy both north and south of the lake. 

In the mouth of a small northern valley in the beginning of the march, we 
had seen dung of sheep and other signs of nomads’ visits. The S. W. wind was 
very strong the whole day, and swept enormous quantities of dust along the plain. 
Towards evening it abated, At Camp CCCNNXXTJ/, the living rock was yellowish 
red conglomerate and reddish brown quartz schist. 

On Febriary 20th, we marched 11.3 km. E. S. E, descending 113 m. or to 
4,820 m. which was the height of Lemchung-tso. The rate is as 1:100. The night 
temperature was down at —28.2°; the wind kept on blowing, though not as strong 
as the previous day. The sky was perfectly clear. Of our caravan, + or 10 ani- 
mals remained. 

We steered towards the little isolated mount, on both sides of which the lake 
was visible. As the lake seemed to be rather extensive to the south, we preferred 
to march along its northern end. The plain was free from snow, except two or 
three small patches. Several broad and shallow erosion beds were crossed, with 
yapchan plants on both sides. Antelopes were numerous, a few kyangs passed by, 
and hares were living here in greater numbers than anywhere else. The soil con- 
sists partly of clay, partly of sand, and has, in the latter case, a good deal of grass. 
Before reaching the little hill, we crossed two beach-lines, being at about 15 and 
10 m. above the lake. In the first slope of the little hill, was a grotto where nomads 
had left a hand-mill and two yak-skins, Following the base of the hill in the direction 
of the shore, we had the northern-most part of the lake to our left. The clay de- 
posits had here been modelled by the winds and weather in the most fantastic way. 
Here the shore was barren, but west of the lake and on the slopes of the little hill, 
the grass was better than hitherto, Camp CCCNXNAV was pitched on the very 
shore-line of the lake where a fresh-water spring came up; its water was 2 or 
3 degrees above zero, and a few square metres were, therefore, open in the ice of 
the lake. The shore-line was directed S. 35° E. and along it, was a path obviously 
trodden by men. Dung of sheep was seen. To the S. 46° E., the country seemed 
to be very even and comfortable for our march. On a slope of one hill, an Ovzzs 
ammon fled southwards. The living rock of this hill was light grey, dense limestone. 

The panoramas taken from Camps CCCNXNX/V and CCCXNXXV, give a 
good idea of the appearance of this part of the country. On Pan. 418A and 3B, 
Tab. 75, we sce between N. 71° Wand N. 41° W., the opening of the latitudinal 
valley and to the N. W., north, east and E. S. E., the low irregular mountains bounding 
the Lemchung-tso basin in this direction. From the camp itself, neither the lake 
nor the hill is in sight as it is hidden by small undulations of the ground. S.S.E. 
and south are hills of no great size. From Camp CCCNNX'V, the two water colour 
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panoramas on the accompanying plate were taken. The upper one shows a view 
to the north and N. N. W., the lower a view to the S. I. Only the little northern 
basin of Lemchung-/so was in sight from this camp. 

On the night of Fcéruary 21st, the minimum temperature was —20.5°. The 
wind in the morning came from N. E. and went, as usual, gradually over to S. W. 
with the strength of nearly a full storm. The sky was clear, not the slightest sign 
of a cloud. But the air got slowly filled with dust, and the landscape, which the 
day before had been so readily visible all around, now nearly disappeared in this 
thick haze of dust. As a rule the nights were calm. A hundred meters from the 
shore, the ice was very thick, even 58 cm. did not suffice to get through, and 
the hole was abandoned. In the open part near our shore, the water was as fresh 
as could be wished, but here the little affluent of the spring came out, and may 
have influenced the taste of the water of the lake. Lemchung-tso, however, no doubt 
has fresh water, otherwise the ice would hardly be so thick. Other signs of nomads’ 
visits at the lake were found during our rest-day at this camp, vzz. a sheepfold filled 
with dung of sheep. 

On February 22nd, we marched 9.3 km. S. FE. At Lemechung-iso the height 
was 4,820 m., at Camp CCCNNNXV/ 4,878 m., thus giving a rise of 58 m. or at 
a rate of 1:160. The night temperature was at —24.4°. In the morning the wind 
was S.E. We continued between the west shore of the lake and the base of the 
small hills of grey, dense limestone. The soil is gravelly. After a few minutes we 
found, to our surprise, that we had already reached the southern shore of the lake. 
We ascended the top of an old beach-terrace and saw that a promontory of the 
little hill group fell down to the very shore of a larger lake in our immediate vici- 
nity. This was the lake we had seen from the neighbourhood of Camp CCCX NAT V. 
From the platform of the terrace, we went down on its southern side along a similar 
terrace slope to the shore of the southern lake) which was white with salt. This 
lake was much larger than its neighbour, though still of small size. It was only 
partly frozen; in the middle the water, of a bright and beautiful green colour, was 
quite open, and certain parts along the northern shore were not frozen. The lake 
is bitterly salt. We, therefore, have here a fresh-water and a salt-water lake quite 
near to one another, or a pair of lakes of the kind that is by no means rare in 
Tibet. In such cases the fresh-water lake is always situated at a level a few meters 
above the salt one and drains to it. In the case of Lemchung-tso, the drainage, 
which certainly exists, must be subterraneous through permeable layers of sand, and 
perhaps only temporary, when the basin gets filled in the summer. At any rate, 
there was no superficial connection between the two lakes. To the south the salt 
lake was bounded by dark brownish hills of rounded forms and moderate height, 
with narrow strips of snow here and there, and obviously quite barren. 
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Leaving the lake, we very slowly rise to the S. E., following a well-trodden 
path and crossing others, the latter probably of wild animals. The soil is gravelly 
and hard. A little beyond half-way, there is a very insignificant upheaval of the 
ground, only some 20 m. above the surface of the salt lake, and probably the last 
remains of an old beach-line. To the south we have the western cape of a detached 
hill which seems to reach the vicinity of the southern shore of the lake. Both to 
the S. E. and east, the country is open. According to Deasy’s map, we could expect 
to come across high snowy mountains in this direction, but still none were in sight. 
‘rom Deasy’s route, which we now had some 45 km. behind us where it was nearest 
to the west, it might, however, have been difficult to estimate the real distance of 
the snowy mountains he has seen. Camp CCCNX AVI was pitched on the plain 
near the little hill, on the slope of which was sufficient snow for our supply of 
water. In the course of the march, two Tibetan ponies came running to our caravan 
and accompanied us to the camp. They had obviously run away, perhaps from far, 
for no tents, nor any other signs of nomads or hunters were in sight. 

The weather had been good and cloudless, but at ! o'clock p. m. a storm 
broke out from the west, with greater fury than 1 had ever experienced in Tibet. 
The whole country disappeared and even of the nearest hill, nothing could be seen. 
At the same time the sky became thickly overclouded, and the bright day was changed 
into twilight. Impenetrable clouds of yellowish red dust were swept along the ground. 
The approach of the storm was noticed with a sound reminding one of that of a 
jet of water put into a fire, though much stronger. An iron spade and an iron pot 
were taken by the wind and could hardly be caught; only a very strong wind is 
able to remove such heavy objects laying on the ground. 

A very common form of soil on the Chang-/ang plains is fine gravel in a 
thin layer on the top of the dust. This arrangement is, of course, a result of the 
sorting activity of the wind which carries away the dust, and leaves the gravel 
behind. Such was also the case with the steppe around this camp; it looked as if 
a vacuum cleaner had swept across the soil. We had already got, and would still 
get, ample opportunity to settle the fact that the first months of the year, which 
are also the coldest part of the winter, are the most windy of the whole year. We 
had made the same observation the year before, on the way from M’gangtse-tso to 
Shigatse, though the wind in those eastern and more protected parts was not quite 
as strong as here on the open plateau-lands of the Chang-tang. 

An hour before the storm broke out, I sketched Pan. 419A and B, Tab. 76. 
The first part of it, to about east, shows the mountains which bound the plain on 
the north. To the E. S. E. is the continuation of the great latitudinal valley we 
had followed for such a long time. S. E., south and S. W., are the mountains 
bounding the plain to the south, W.S. W. is the detached hill near our camp, and 
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N. 68° W. is a flat peak belonging to the mountains on the western shore of 
Lemchung-tso. 

On February 23rd, we marched 14.3 km. E. S. E. on very slowly rising ground 
or as 1:125, Camp CCCNXXNVI// being at 4,992 m. or 114 m. above Camp 
CCCXXXVI. We were, therefore, again approaching a transverse threshold in the 
great latitudinal valley. The temperature of the night was again down at —28.8°. 
A fresh western wind was blowing during the day, and the air was not clear. In 
the evening, as usual, the wind died away, and the night was calm. 

The plain of the latitudinal valley seemed to be quite level, and the ground, 
consisting chiefly of fine gravel, was very favourable for the march. There are nearly 
no undulations. Grass is growing everywhere, and antelopes are very numerous. 
Dung of kyangs, but none of yaks, was seen. The hills north and south are not 
high, and their small valleys are broad and flat. In this part there are great diver- 
gences from Deasy’s map, the country being too far from his route. His Snowy 
Range to which we ought to have some 20 km. more, was not yet visible. The 
great valley seems here to be about 15 or 20 km. broad. Its principal erosion bed 
was running at some distance south of our route. In the mouth of a little, broad 
valley at the north side, or to the left of our course, two black tents were secn at 
a distance of several kilometers. At the base of the southern hills, we discerned a 
square stone building, though it was too far to tell whether it was a hut or a wanz 
wall. At Camp CCCXXXVTI/, we found grass and fuel; and some snow was still 
left in an erosion bed from the north. From this camp, Pan. 4204, B and Cc, Tab. 76, 
was sketched. It begins with the southern mountains, from S. 15° W., and continues 
S. W. and west. To the W. N. W. we have the plain open ground of the extensive 
latitudinal valley with mountains in its background, as it is turning to the right or 
towards the regions of Lemchung-tso. Then, to the N. W., north and N. FE. are the 
mountains bordering the valley on the north, E. N. E. the country seems open; 
N. 86° E. is the northern-most point of the southern mountains; beyond this point, 
our route turns E.S.E. To the south there is a broad, open space between the 
ramifications from the mountains. 

On February 24th, we made 118 km. ES. E., still rising 126 m. or to 
5,118 m,, being a rate of 1:94. The latitudinal valley continues in perfect accor- 
dance with the general building of the orographical systems of western Tibet. It 
has the same general features as the day before and since Lemchung-tso, is broad, 
and rises very slowly. If the existing maps had been correct we would on the march 
of this day have crossed a »Snowy Range», and a second one ought to have been 
in sight in front of us. The ground is very favourable, being mostly fine gravel of 
schist, and sometimes dust with vegetation and rabbits’ holes. As we are rising 
again, there is more snow than the day before, and drifts remain in every furrow 
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and behind every terrace; at a few places it was even | m. deep. Between the furrows, 
there is no snow at all. Paths of wild animals are numerous. The antelopes are 
seen by the hundreds, and in larger flocks than ever. The kyangs come to this 
plain at another season, their dung was common but the animals were absent. Of 
nomads’ visits, we only once saw the signs, vz. an old camping place. The moun- 
tains to the south are moderate; at two places they seemed to present an easy passage 
to the south. The hills to the north are somewhat higher, but not considerable. At 
noon a very strong wind began from W.S. W. Pan. 421A and 38, Tab. 76, was 
drawn from this camp. It gives a representation of the contours of the low hills 
both south and north of the valley, the stretching of which, both westwards and east- 
wards, is readily visible. 

On February 25th, we accomplished a section of the endless latitudinal valley 
in which we were at a loss to tell in what direction the ground was falling. Our 
course was a little north of due east and the distance, 10 km.; Camp CCCNNAV II 
we had found to be at 5,118 m, and Camp CCCNNNLY was at 5,108 m. The 
difference of 10 m. would give a fall at a rate of 1:1000. During the march I 
was under the impression that the ground was rising eastwards, and only the next 
day, February 26th, it became quite evident that we had passed, somewhere between 
the two last-mentioned camps, the transverse threshold of the latitudinal valley which, 
to the east, marks the boundary of the drainage area of Lemchung-/so. The principal 
erosion furrow of the latitudinal valley which we crossed between Camps CCCNNXVIT 
and CCCNNYNVI/T, is obviously fed by small tributary beds from the southern and 
northern mountains. Then follows, east of Camp CCCNNAT//, the quite imper- 
ceptible threshold, east of which the small feeders from both sides join the principal 
bed flowing eastwards a short distance north of Camp CCCNNNIN. 

The minimum temperature of the night, —20.2°, was somewhat higher than 
usual as it had snowed, and the night had been cloudy and windy. In the morning 
the whole ground was covered with a very thin sheet of snow and so were the hills 
to the north. The landscape had exactly the same morphological features as the 
days before. The ground no doubt was still rising a few kilometers before it reached 
the imperceptible water-parting. So much was perfectly clear already from the start, 
that this time we were not approaching a high pass, but only a transverse and very 
flat threshold of the same kind as in the autumn of 1906, in the latitudinal valley 
east of the Aksaz-chin Lake. This is the great difference between high passes and 
flat thresholds in latitudinal valleys. Where such a valley is narrow, as between 
Camps CCCNXNIX and CCCX.NN, the transverse water-parting pass is very high; 
whilst when the valley is broad and open like a plain, the water-parting pass is ex- 
tremely flat and low and, as a rule, difficult to determine; in the latter case the rise 
of the floor of the valley is very gradual and slow, and may take several days. In 
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Central and Eastern Tibet this latter morphological type is the rule. In Western 
Tibet, the first case is the rule, all depending upon the general orographical relief 
of the country. In the regions where we now travelled, both forms were met with, 
as the one, of course, gradually goes over in the other as one procceds to the east. 

On the section to Camp CCCNNASN, the ground was a little more undulated 
than had hitherto been the case. Most of the march we followed the erosion bed 
which drains to the east. The water-parting threshold, therefore, seems to be situated 
only a short distance east of Camp CCCXNAV///. The fresh snow very soon 
disappeared and then, as usual, only remained at protected places. Grass was grow- 
ing everywhere as also seems to be a characteristic feature of the broad latitudinal 
valleys. Antelopes were living here in large numbers. After having followed the 
northern bank of the principal erosion furrow for several kilometers, we entered the 
bed and again left it at an interesting point. Here we found about 50 pits or holes 
dug in the ground, the fresh appearance of which made it plausible that they had 
been worked, at least many of them, the last summer. It was again one of the 
very primitive gold mines which are so common in \Western Tibet. The holes were 
from one to five meters in diameter and about one meter deep. Some of them 
where old, as could be seen from their rounded edges. In the neighbourhood was 
a little stone wall behind which some hunter used to look out for antelopes. In a 
small tributary valley from the south, a stone cairn had been built at the side of 
a sheepfold. Only 5 minutes from the first gold mine, there was in the slope at 
the right side of a little tributary, a second one of the same kind, which did not 
seem to have been worked for many years. 

Fast of the gold mines we had to cross several shallow valleys from the south 
with rounded slopes between them. On their west or lee sides, some snow was 
always accumulated. Tents or old camps were not seen. In one of the valleys, 
where everything necessary was to be found, we made Camp CCCNNAZY. From 
a point with a commanding view to the east, a higher mountain could be seen, but 
nothing that could be called a »Snowy Range». Lastwards, the country seemed to 
be very favourable for our progress. The W.S. W. wind this day began at noon, 
and was strong and biting cold. A short panorama, 423, Tab. 77, was drawn to the 
N. W. and N. E. showing the tops of the very flat conical peaks and rounded ridges. 

On February 26th, we proceeded 11.4 km. eastwards, and now at last the 
ground decidedly fell in the direction of the route. Camp CCCAL, 4,876 m., was 
232 m. below the previous camp, and we descended thus at a rate of 1:49. The 
minimum temperature was —25.2°. 

From the camp we still had some very flat protuberances and the valleys 
between them, to cross. The latter, as well as the one in which we had passed the night, 
turned to the right or N. E. and joined the principal watercourse of the valley which 
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slowly falls eastwards, but still at a much steeper gradient than we had experienced for 
several days. We then followed the southern side of the principal watercourse. Here 
were several remains of Tibetan camps, and the usual stones for the cooking pot, tent 
stones, and sheepfolds. A little lower down we again passed a gold mine, where a 
little canal, about 100 m. in length, had been dug from the brook of the bed, and 
led to a furrow of flat stone plates on which the gold dust is washed out. Now there 
was only ice in the bed; in the summer spring water is, no doubt, constantly running. 

At the gold mine the valley begins to become as narrow as a gorge, very 
deep-cut and enclosed between nearly perpendicular rocks of no great height. Just 
east of Camp CCCNN AJAX, the living rock consisted of dark quartz schist; just below 
the gold mine it was greenish grey sandstone, and east of it we had greyish red 
quartzitic sandstone. Somewhat Icwer down, the loose gravel of the valley consisted 
of yellowish white limestone and flint. Where the valley is at its narrowest or only 
5 m. broad, we have to march on the ice in its bottom. Here and there the ice 
forms small cascades in which steps have to be made with the axes. After this we 
follow the northern side a bit. Some of the tributary valleys are very deep-cut, like 
gorges. Higher up the slopes to the south, the hills are more rounded and covered 
with grass, which, however, becomes more scarce towards the end of the march, In 
the valley there is now an open spring and an extensive ice-sheet. On the top of 
the terrace at the left side we passed two big sheepfolds. At several points stone 
cairns had been built. Human signs became more common, and still the country 
remained as desolate and abandoned as ever. Once, not far from the last camp, 
we had seen quite fresh footprints of a man who had gone up into the valley of 
a southern tributary, where, perhaps, a tent was situated. 

Finally our direction becomes S. E., we cross the ice a few times, and after 
that stick to the right side, crossing some small tributaries from the south. At an 
abandoned Tibetan camping place, there were heaps of sheep dung in the folds; 
very welcome, as no other fuel was to be found. The valley now becomes broader, 
and where the ice and the snow seemed to come to an end, we camped. Only from 
N.N. W. to S.E., the view was free. It is to be seen on Pan. 422, Tab. 77. East- 
wards the country looked unusually easy and favourable for our march. For several 
days we would obviously have comfortable ground. The mountains E. N. E., were 
very far away, and no high peaks were visible at all. To the S. 79° E,, there was 
also a gap, through which no mountains at all could be seen in the distance. In spite of 
the strong wind, there was not much dust in the air, and even the farthest moun- 
tains could be clearly seen in light blue tints. Of wild animals, nothing but hares 
and a raven were seen in this region. In the night wolves were heard. 

On February 27th, we made 12.7 km. E. S. E,, still descending 207 m. or to 
4,669 m. (Camp CCCXL/), being at a rate of 1:61. The minimum temperature 
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was at —19.6°, unusually high, as the absolute altitude was lower than hitherto. The 
W. S.W. was fresh; at 9 o'clock a. m. the sky was overclouded after a clear night. 

Just at Camp CCCAXZ, our narrow valley again goes over into a broad and 
open latitudinal valley, which to the north, is bordered by comparatively low hills 
between which are nearly plain gaps at two or three places. The country is, there- 
fore, very flat, and its character of a plateau-land is obvious. The ground falls to 
the E.S.E. and S.E., to a depression, from which the floor of the latitudinal valley 
rises again in the same direction. The ground is hard and consists of finest gravel 
or coarse sand; sometimes we cross belts of very scarce, coarse gravel. Grass is 
growing on the plain, though less abundant, as we proceed S,E. Hares are abundant, 
and foxes live in the hills. Kyangs were grazing in enormous numbers, at least 
one thousand were seen ata time. Of antelopes, only four individuals could be scen. 

At Camp CCCXL, we ascend the left terrace of the brook of the narrow 
valley. It is about 8 m. high and not pierced by a single ravine of a tributary, 
which is due to the fact that the northern mountains are so far that their water- 
courses disappear on their way across the plain. The right terrace, on the other 
hand, is pierced by several small tributaries from the southern hills, along the base 
of which the principal bed continues to the E.S.E. The ice and snow in its bottom 
soon comes to an end. The bed gradually becomes more and more shallow and is 
soon lost sight of. At the base of a first projecting promontory from the southern 
mountains, the bed of a larger watercourse is crossed, probably the continuation of 
the one at Camp CCCNL. At its S. E, side the grass was good, and some other 
plants of the highland steppe were also growing there. In the broad valley opening 
here from the south, was a large shallow watercourse. A herd of kyangs at this 
place numbered 133 individuals and there were four other herds of about the same 
numbers. In a small valley farther on, a lonely tent was seen. Camp CCCNL/ 
was pitched at the foot of a little detached hill in front of the southern mountains. 
The living rock of these mountains was grey and reddish white dense limestone. 
The panorama drawn from this camp is of interest and may be regarded as very 
characteristic of these parts of interior Tibet, from a general morphological point of 
view. It is represented as Pan, 424A, B and c, Tab. 77. To the N. 73° W. is the 
mouth of the large southern valley where the herds of kyangs had been seen; 
N. 54° W. is the first projecting limestone rock which we had passed. N. 40° W., 
the country is very open, and it is not unlikely that a branch of the latitudinal valley 
continues in this direction, which may be in connection with the valley of Lemchung- 
fso. N. 37° W. a comparatively high cupola-shaped mountain is rising. From N, 25° W. 
across north and east, we see the flat ridges and ramifications bordering the latitu- 
dinal valley on the north, E. N. . and E.S. E., the country is very open. [rom 
S. 75° E.. S. E, south and S. W., we have the hills on the southern side of the 
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valley, interrupted by some fairly broad and flat tributary valleys opening to the 
great latitudinal valley. The landscape is typical, showing the result of the levell- 
ing action of a denudation that has been going on for long periods. Here, as in 
many other parts of interior Tibet, we have indeed a very good example of what 
Penck calls the »upper denudation limit» above which the destructive action does 
not allow any mountains to rise. The panorama also very clearly shows how the 
different ridges, for instance, those to the N. 47° E. and S. 66° E., are cropping out 
from the débris which form very flat conical screes sloping extremely slowly from 
the base of the mountains down to the midst of the plains or latitudinal valleys. 
The depressions and cavities between the mountains which have been filled up with 
enormous quantities of loose material, occupy a much greater area than those parts 
which, still, in the form of mountains, rise above the beds of deposits. Winds and 
weather, frost and sunshine, and the great amplitudes of temperature between day 
and night during the warmer months, and between winter and summer, and finally 
the action of rain and running water and melting snow, all these are factors co- 
operating towards the levelling of the country, the lowering of the mountains and 
the filling up of the depressions. ‘The relative heights, therefore, in the course of 
time decrease. The procedure is irresistible and uninterrupted, though, of course, 
extremely slow. If one factor ceases to be active, as for instance the running water 
in the winter, another will begin with its work, as do the strong winds and storms 
in the cold season. The final result at which the destructive powers are aiming, is 
to bring the mountains and the valley plains at one and the same level. This would 
be the ideal plateau-land, a status which, however, never will be reached, for the 
peripheric erosion is with the same energy working its way towards the heart of 
the still self-contained plateau-land without outlet to the ocean. 

At the place where we had seen one tent, 2 or 3 km, W.N. W. of the camp, 
there proved to be two, inhabited by 2 men, 2 women and 2 children. They had 
arrived from Gerfse two months ago and would remain one month more. They 
reckoned 6 days to Gertse, where the Gertse Pun or chief of the district is living 
in a stune house, not in a tent, at least during the winter. Their dwelling place near 
Camp CCCNLI, they called Sexes-yung-rigmo, and the region of Camp CCCNL, 
Lakmar. These nomads were very poor, They asserted that they only possessed 
70 sheep and goats, 6 yaks and one dog. They were not hunters. If we continued 
5. 48° 12, where the country, as seen on Pan. 424°, Tab. 77, was open, we would 
in vo days reach a fresh-water lake where nomads were dwelling. Continuing farther 
in the same direction, we would probably come across nomads at several other places, all 
of them from Gertse and Serkor. But if we continued eastwards, we would not 
meet anybody for some ten days, nor find any springs or snow. 


CHAPTER Xx. 


TO NAGRONG. 


On February 28th, we marched 17.7 km. S. E., rising go m. or to 4,759 m., 
being at a rate of 1:197. During this day's march, we finally abandoned the great 
latitudinal valley which we had followed for so long a time. It continued to the 
E. S. E., as is shown on Pan. 4248, Tab. 77, perhaps for a very long distance. Now we 
turned S. E. up through the very broad and open valley which also is to be seen 
on the same panorama, and which may be regarded as a branch of the one we 
hitherto had followed. To begin with, the ground seems to be absolutely horizontal, 
consisting of yellowish grey clay washed down from the southern mountains, and at 
some places occasionally forming extremely shallow pools, in which the fine clay is 
deposited. Such pools, no doubt, disappear in two or three days. Tlere and there 
a thin layer of sand lies on the clay. Grass is common, and kyangs are numerous. 
The ground slowly begins to rise not far from a place where a well had been dug. 
We approach the southern mountains, which, as usually in this region, are red. 
Irom them some shallow watercourses come down and are crossed by our route. 

Extremely slowly we are approaching a threshold which, in this direction, 1s 
the water-parting of the basin of Senes-yung-rigmo. At a greater distance N. I: 
of our route, is the mountain group or ramification, which also bounds the threshold 
to the N. E., and belongs to the ridge which separates our new valley from the one 
we saw stretching eastwards. The country is extremely flat and the rise of the 
ground is imperceptible. In two of the northgoing furrows, there was some snow, 
the rest of the ground being quite bare. To the right of our route, two tents were 
pitched, and farther on, a third. Fifteen yaks were grazing in their vicinity. It 
would be quite impossible to tell whether we crossed a threshold and where it was 
situated. Where the country to the S. E. began to open at a greater distance, we 
probably were at our highest point, though the ground itself looked perfectly even. 
We camped at the lee side of a little detached hill where we found just as much snow 
as was sufficient for our water supply. Here, nomads had been camping. The living 
rock was the same limestone as before. The S. W. wind was blowing the whole 


NAGRONG. 
264 TO NAGRO 


day with the violence of a storm and the sky was overclouded. Of the landscape, 
only the nearest mountains were visible. 

On February 29th, we had a march of 11.7 km. S. E. On this section the 
ground descended 126 m. or to 4,633 m., being a rate of 1:93. Thus at least it 
became clearly visible that we had crossed a flat threshold, and were now de- 
scending towards the centre of a new depression. The minimum temperature had 
been at only —15.s°, for the night had been cloudy, and it had snowed. About 
half the area of the even ground was white, the hills nearly completely. In the 
morning, we had a fresh S. E. wind, which after 9 o’clock a. m., went over to S. W. 
and at noon had grown to one of the severest storms we had experienced so far. 
The clouds swept quite along the ground, and were, as a rule, very low. Only 
occasionally, the surroundings came in sight. 

After we had passed the opening between low hills, it became quite evident 
that the country sloped to the S.E. To the left or N. E., we have the range sepe- 
rating our valley from the old one. To the south at a greater distance, are higher 
mountains. Between our route and these southern mountains, a depression seems to 
be situated, containing what seemed to be a lake, though it may have been an 
optical illusion caused by the clouds. We continue S. E. towards the eastern pro- 
longation of this depression where two small lakes, or rather pools, are situated. A large 
herd of Pantho/lops antelopes and a lonely kyang fled as we approached. To our 
left a Nock of about 100 sheep with two shepherds, appeared. Near the shore a 
man was driving 6 yaks loaded with ice to a tent in the neighbourhood. Crossing 
two old deformed beach-lines, we reached the N. W. shore of the eastern lake, which 
was called Liawndur-r¢7gmo. It was all frozen over except a few places where springs 
came up. The grass in this region was not so good as hitherto, Fuel was scanty. 
The nomads living here were 9 persons from Gertse; they had 200 sheep and some 
yaks and seemed to be poor. A few kilometers eastwards, were two tents from 
Senkor. The 100 sheep we had first seen, belonged to them and had only arrived 
to drink from the little lake. Otherwise, the road to the east was regarded as un- 
favourable; no tents would be found, and the grass was bad. To the S. E. we would 
have two days to the little lake, Vahrung-tso, »The lake of the yak valley», in the sur- 
roundings of which were several tents. The latter, however, were difficult to find, 
for they, as a rule, were hidden in small valleys and rarely pitched on the open 
plains. The nomads of Luméur-rigmo were also hunters, as could be seen from 
their guns, knives and skins, and flesh of five Paxtholops antelopes. As soon as 
the spring gets warm, they travel five days westwards to the region of Sogbarong 
where they pass the summer. In the autumn they again return to Lembur-régmo. 
Usually only half of the household is wandering to these part of the Chang-tang, taking 
with them most of their sheep, goats and yaks, whilst the other half remains at 
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Gertse. As we had only 3 ponies and 6 mules left, we bought 12 sheep to carry 
the remaining part of our provisions and some luggage. 

From Camp CCONLI//, Pan. 4253, Tab. 77, was taken.!. N. 61° W., it shows 
low hills at the southern side of the valley, the open prolongation of which is scen 
to the N. W. To the north, N. FE. and i. N.E. is a flat mountain group that from 
here seems to be rather isolated, though it is in connection with the range between 
our old and new latitudinal valleys. To the east, I. S.E. and S.E,, the country 
is open. 

Regarding the weather, the S. W. storm began on february 29¢h, at noon 
with the greatest violence. In the night the minimum temperature was only —13.4°, 
the highest since December 6th. On J/arch 1st, the storm continued as strong as 
before and broke out at 8 o'clock a. m. Its violence at 1 o'clock p. m. was un- 
describable and magnificent. The sky was thickly overclouded, and of the surrounding 
country nothing could be seen, not even the tents of my men which were pitched 
at a distance of 6 m. from mine. The next night the temperature was at —19.9°, 
it snowed, and at 7 o'clock a. m., d/arch 2nd, the S. W. wind was blowing again 
as hard as ever. The whole sky was covered with dark, heavy clouds, and heaps 
of dust, mixed with snow, were driven across the highlands. The weather was such 
that it would have been impossible to continue our journey. In the evening the wind 
dropped low and the night was nearly calm. The temperature now fell to —23.4°. 
In the morning, J/arch 3rd, the weather was good and clear, but already before 
7 o'clock a. m. the wind began with the same force as before. Still 1 decided to 
make an attempt, and started to the S. E. 

This day we accomplished 10.7 km. S.E., rising 127 m., as Camp CCCNL/IV 
had a height of 4,760 m.; the rate being at 1:84. The little fresh-water lake, /zemdbur- 
rigmo, therefore, indicates the lowest part of a basin, to the S. E. edge of which 
we were now proceeding. We had not been so low down as at Lamdur-rzgmo, 
since December 19th. The contour-line of the lake is very irregular, sending narrow 
apophyses in all directions. At several places, »ice volcanoes» have been formed 
where springs come up and freeze gradually in the shape of cones. Amongst the 
clear blue ice are terraces and platforms of clay, reminding one of the Lama-rzng- 
tso, which I had passed in 1901. The ground then consists of grey clay and fine 
gravel, probably inundated in summer. After crossing a belt of good grass, the 
ground is hard, fine gravel, and the ascent, though very slow, becomes perceptible. 
The great latitudinal valley continues eastwards, whilst our course continues 5, E, 
in the direction of a threshold in the mountains which bound the valley to the 
S. W. Grass, though scanty, grows everywhere. Several small erosion furrows 
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are crossed, and finally we enter a somewhat larger bed, being from 10 to 15 m, 
broad. At its left side or lee terrace, some snow was accumulated. Camp CCCNLIV 
was pitched at the eastern base of a little detached hill where we had some pro- 
tection from the wind. Tibetans had camped there before. Grass and fuel were 
good and snow remained on the slopes. The bed had at its left side, a terrace 
1m. high. To the north, east and south, Pan, 4264 and 8, Tab. 78, was sketched. 
It shows, to the N. W., the depression of La2bur-r27gmo; to the north and N. E.,, 
the mountains which, to the north, border the eastern continuation of the latitudinal 
valley; N. 65° E. is the open gap of the latter. N. 79° E. is the first projecting hill 
belonging to the mountains south of the valley. To the S. E. the country also seems 
to be very flat and open, though the ground rises in this direction to a threshold. 
To the south and S,S. W. is the continuation of the southern mountains. 

On JMJarch gth, our march goes 11 km. S. E. The ground rises for 7.6 km. 
to the threshold of 4,886 m., or 126 m., being a rate of 1:60. From the threshold, 
we had 3.4.km. to Camp CCCNLV, being at a height of 4,748 m. and, therefore, 
138 m. below the pass; the rate is here as 1:24. The storm continued the whole 
night and the whole day, though not quite as strong as before. The temperature 
was only —13.8° in the night. 

Behind our hill, two men had a tent and were watching 400 sheep belonging 
to a Tibetan from Sexfor. E.N. 1. in a furrow, there was another tent. We slowly 
approach the southern range, and have to cross innumerable erosion furrows gather- 
ing from small valleys and from the slopes, joining one another, resembling the 
branches of a tree. As usual, they contain drift snow at their lee sides, sometimes 
deep and sometimes troublesome to cross. There is also a good deal of snow on 
the ground between the furrows. To our left kyangs and antelopes were seen. The 
whole way, there is grass. Looking back towards /zméur-r7gio, one could see the 
sand- and dust-laden wind like brown and reddish yellow veils sweeping across the 
plain, giving the impression that the wind was much stronger on the even ground 
than here in the vicinity of the hills. On the threshold, which is very flat, a cairn 
had been built. On its eastern side, a winding erosion furrow went down, rather 
deep-cut and with comparatively steep slopes on both sides, It is joined by numerous 
small tributaries. The principal bed which we follow, contains much drift snow. 
To our left a rather low ridge stretches E. S. E., to the right the mountains gra- 
dually seem to become lower and finally to disappear in a large plain, the eastern 
boundaries of which cannot be seen in the haze of dust. Our descending valley 
also emerged into the plain, and as grass, fuel and snow are more likely to be found 
near the base of the hills, we stopped at the lee side of a littke mountain, amongst 
blocks of grey quartz-biotite-diorite (hornblende-granite), On the threshold the living 
rock was greyish green, very weathered, phyllite with veins of quartz. 
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From the camp nothing was seen of the landscape; everything disappeared in 
dust. Only the next morning, I was able to draw a panorama, 427, Tab. 78, from 
N. E. to south. It gives a view of the great plain to the S. E. which is bounded 
at a great distance by low mountains. On the other side of the hill of our camp, 
there was a tent inhabited by four men from Sevf£or, a well-to-do nomad with his 
servants. He had 700 sheep here and 300 at another place. His family and_ his 
large tent were at Sewkor. He asserted that going S. 15° E., we would have only 
three days to the headquarters of the Gertse Pun or governor of Gertse. Going 
S. 40° F. we would come across tents from Gertse every day, provided that we would 
be able to find their dwelling places. His own tent was said to be the last from 
Senkor. Vhe name of the place around Camp CCCNLI’, was Pankur. 

On Alarch sth, we covered 12.8 km. S. E. crossing the large plain which is 
a very flat basin. The first 5.4 km., we went down to the deepest point of the 
depression, being at 4,649 m. From this point the ground again rises to Cum/ 
CCCNLVY, at 4,704 m or 55 m. In the first case the rate is 1:55, in the latter 1:135. 
The minimum temperature was —16.8°, The morning was perfectly clear with sunshine 
and calm weather. At 8.30 o'clock a.m. the usual S. W. storm began, and within a 
few minutes, the whole landscape around again disappeared. On the way down to the 
lowest part of the depression, the ground is pierced by shallow erosion beds all of 
them containing snow. It will easily be understood how important it was for us to 
find snow nearly everywhere in these remote and dry regions of western Tibet. 
Sometimes we could march several days without finding open or frozen springs and 
if it had not been for the snow, our situation would sometimes have been rather 
critical. For the nomads this struggle for existence is easier. They are since gene- 
rations familiar with the country and they know the location of every spring in the 
district they visit with their herds. From several nomads we heard that this winter, 
1907—1908, was regarded as less cold than usual and more windy than other years. 
We had also found that the strong wind makes the temperature highcr. 

The shallow erosion beds we were crossing or following were directed to the 
lowest part of the depression where the fine silt brought down by the summer water, 
had formed a perfectly horizontal surface of yellowish clay. Here the last Jow hills to 
our right or west were left behind. As far as one could see, the country to the 
south appeared to be very flat and open. Here the plateau character is very pro- 
nounced. From the depression the ground slowly rises in the direction of a little 
low ridge where some snow had accumulated. Here Camp CCCNLI’/ was pitched, 
not far from a frozen spring, surrounded with poor grass and the usual plants. 
Nomads had dwelled here and had a sheepfold of stone. 

The storm went on with enormous vehemence. It was as if a yellowish red 
or brown cover had been expanded over the whole country, consisting of these 
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billions of dust particles kept in suspension in the air and carried horizontally by 
the wind. When witnessing this procedure day by day from month to month and 
remembering that the same action has gone on since geological ages, one easily 
understands that the result can be but one, wz. the destruction of the relief of the 
whole country and the very far-gone denudation, the results of which meet our eyes 
everywhere, and which are so plainly visible on the long series of panoramas in my 
atlas. The student of physical geography who, in following my narrative day by 
day, has had the same patience as | had in performing the journey and sketching 
these panoramas in killing wind and bitter cold, will no doubt admit, that the panoramas 
give him a much clearer idea of the orographical morphology of Tibet than all the 
narratives of explorers put together. For no description in words can give so clear a 
conception of reality as a drawing or a photograph. But in this winter weather it 
was, as a rule, difficult to photograph, and, therefore, the panoramas and a few water 
colour sketches have to compensate a lack of the former." 

On Alarch 6th, we marched 1o km. S. E. and S.S. E., sinking only 41 m. or 
to 4,663 m., being at a rate of 1:244. In the night the temperature went down 
to —23.6°, and in the morning the air was absolutely clear and the sky as blue as 
turquoise. It should be noted that in spite of continual daily storms going on for 
weeks, the air after only one night's calm weather, becomes as clear and transparent 
as ever, allowing mountains at several days’ distance to appear with perfectly sharp 
contour-lines and details, To a certain extent, this may depend upon the cold of 
the nights, After a severe storm in the region of Lof-nor, on the contrary, fine 
dust is kept in suspension for many days, and the air, even if perfectly calm, is so 
thick, that it would be impossible to tell where the sun has her place. At 9.15 o'clock a.m. 
the S. W. storm broke out. The dust clouds had a gloomy brownish red colour. 
The wind gusts occasionally blew down with such violence and force as to dig out 
furrows in the ground, like ploughshares. Sometimes spirals are seen in the ground 
which can only have been dug out by cyclonic winds. Whether the shallow holes 
of two or three meters in diameter also are a work of the wind or of some other 
agency I could not tell. The kyangs seem to love them, for there was always 
much dung of these animals in the holes, It is of course possible that the dung 
is blown thither by the wind. 

Leaving Camp CCCNLVT which was also a well-known camping ground of 
the nomads, we crossed three small ridges, not more than about 20 m. above the 
camp. To our left is a little pool only a few hundred meters in length. It was 
frozen all over and the ice was covered with wind-driven dust. The pool would, 
therefore, never have been noticed if we had not examined the place. Two other 
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depressions of the same kind, though now without water, were passed. The living 
rock here about and in the small ridges, consists of grey, fine-grained granitite. 

In front of us and at the base of the mountains to the N. E. of our valley, 
we came in sight of a lake of moderate size. Beyond it, to the S. E. a farther range 
was visible at about two days’ distance. The ground slowly falls to the lake, and 
is hard and easy for the march, consisting of fine gravel, somewhat undulated and 
traversed by shallow erosion furrows. There is some grass growing, and here and 
there, a small patch of snow is left. In the direction of our course, there is a black 
promontory from a ridge to the right or S. W. side of the main valley. To the 
S. W., the country seems to be very open for a considerable distance, and the ground 
here forms flat, long-stretched undulations. As we came down on the even plain 
of the lake, the S. W. wind began, and the landscape disappeared in a few minutes. 

We approach the lake. Its western shore is striped in white and brownish 
red belts running S. W.—N. E., the former being salt deposits, the latter wind-driven 
dust. At some places the bluish green lake was open, the water thus being very 
salt. Along the S. W. shore, there is a belt of very good grass, one foot in height. 
This belt of vegetation is only about 200 m. broad and it has a sharp boundary to 
the nearly perfectly barren soil. At the foot of the black promontory, three camping 
places were seen, all of them with stone walls for the sheep. At Cawp CCCNLV TI, 
were also the remains of old camping grounds with fireplaces of stone. On Pan. 4294 
and 8, Tab. 78, we see to the N. W. the running of the valley we had been following, 
To the north, N.E. and east, is the red mountain range bordering the lake at this 
side, and in the foreground is the lake itself. 

In the afternoon the storm grew to the greatest violence I have witnessed. It 
must have been at least 30 m. a second. The temperature was unusually high, 
+2,1° at 1 o’clock p.m. It would have been absolutely impossible to proceed against 
this storm, and a traveller who makes the attempt of crossing western Tibet to 
the S. W., will have to start at 3 or 4 o'clock in the morning. It is not only dust 
and sand, but also small stones that are carried away by the wind, and one has to 
protect the face from being badly whipped by them. Our men, fetching icc from the 
lake which was at a distance of 100 m., had to go with their back to the wind in 
returning to prevent being scourged by this hail of stones. As I have pointed out 
many times before in this narrative, we again got a very graphic illustration of the 
importance of the wind as an agency of transport and of the levelling of the country. 
After two winters in the Chang-/ang, one has a perfectly clear understanding of the 
whole procedure. Such a storm as the one of March 6th, is a magnificent spectacle. 
After a sunny, bright and nearly calm morning, the day is changed into twilight, 
sometimes even darkness. Of the landscape, only the nearest part of the grazing 
ground was seen, even the shore disappeared, and above us and along the ground, 
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these heavy, dark, brown or reddish dust-clouds were swept to the N. E. Under such 
conditions every kind of work is impossible. 

On JWarch 7th, we made 13 km. to the S.E., rising from the 4,663 m. of the 
nameless lake, to 4,740 m. at Camp CCCNLI///, or 77 m,, being a rate of 1:169; 
figures that again show how very flat the gradients of the plateau basins are. The 
temperature of the night was at —15,°°. The storm continued the whole night and 
the whole new day. After sunset, .V/arch 6¢h, the air became so much clearer that the 
upper parts of the nearest mountains were visible. In the night the strength of the 
wind was not quite as great as during the day. In the morning the air was suffi- 
ciently transparent to allow me to draw the last-mentioned panorama. The sky was 
over-clouded, though the clouds were not thick. 

Leaviny Camp CCCXLI'//, the grass soon comes to an end and we traverse 
hard, barren ground with fine gravel, and flat undulations. The most characteristic 
feature of the shore region are the six well-developed terraces or beach-lines with 
flat rounded forms and depressions between them, This lake, therefore, is under the 
usual law of desiccation. At some distance from the shore, snow-patches were left 
here and there. Kyangs and Pantholops antelopes were seen in a few herds. We 
followed a path though we could not tell whether it was trodden by men or wild 
animals, As a rule, I believe that a single path is trodden by wild animals, whereas 
a road used by nomads consists of several paths parallel to one another, which is 
due to the fact that the sheep and tame yaks go in flock, not in single file. Just 
before 11 o'clock a. m., the storm grew to its full force and the mountains which at 
intervals had been in sight for two days, disappeared, and we were surrounded 
by darkness. We simply follow the path, and I read the compass. In the chaos 
surrounding us, we suddenly found ourselves at the edge of extended ice-sheets. 
We had to cross seven ice beds the broadest being about 100 m. across, and all 
at the same level as the ground around. The ice-bands came from N. 52° E and 
were directed to S. 40° W., obviously indicating a new tectonic valley of this rare 
direction, The broad belt of ice, clear as glass and disappearing to the N. E. and S. W,, 
gave us the illusion of our standing on the bank of a large river. There was, 
however, no running water at all, and the ice-sheets had been accumulated in the 
usual way by a small brook. In the rainy season, the bed may, no doubt, carry a 
considerable volume of water. Only at one place was some open water, though not 
running. The bed proper, had minimal terraces, at the most, one foot high. On the 
other side a ridge of hills became dimly visible, and in the mouth of a little valley 
where grass and fuel were found, we made Camp CCCNLI///. The storm ceased 
at midnight. The morning was windy, but the severe storm of the next day did not 
set in until 10.30 o'clock a.m. | could, therefore, draw the little panorama 430, 
Tab. 78, showing the contour-lines of the mountains to the west, north and N. E. 
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On WMarch Sth, we followed the river down to the S.W. for 12.7 km., the 
ground falling 96 m. or to 4,644 m. which was the height of Camp CCCNL/N, the 
rate thus being at 1:132. The minimum temperature was —19.1°. Another proof 
of the violence of these winter storms may be given. One of our mules had sprained 
her leg on the ice and had to be killed. Two of our dogs remained with the corpse 
at Camp CCCNLVI// when the caravan left, and were never heard of any more. 
It must indeed be very severe weather and a very strong corrasive power of the 
wind to make it impossible for dogs to scent the track of a caravan which they 
have been following so long. 

On our route to the S.W., we had the ice bed to our right and the low hills 
to the left. In the latter, several small valleys open out, some of them with fans 
spreading down to the main river. At intervals there is no ice in the broad bed, 
which now has more marked side terraces though always low. Only twice we passed 
some little grass and once an old fireplace, the rest of the march the valley was 
barren. At the right or western side, the valley is bordered by hills of a reddish 
and violet colour. The distance from the river to the hills of the left side becomes 
greater. The valley turns to the south. Kyangs are seen at a few places. To the 
south the country is open, proving that the river continues in this direction. On the 
right side of the brook, we saw a large square stone wall with a gate from the 
east, inside of which, there was a house in the shape of a gompa, two or three 
stone huts, and a sheepfold. On a projecting rock with a perpendicular base, two 
chortens and a manz were built. Where we crossed the erosion bed of the 
valley its breadth was nearly 200 m. and in its middle it had some open spring 
water. Camp CCCAL/X was pitched at the Iee side of the little hill with the weaze. 
Some 400 m. S. E. of the camp, we saw through the dust haze a big black tent with 
white prayer rags on a pole, and a large wall. From this camp, Pan. 4314 and 3, 
Tab. 78, was drawn, showing the flat country to the north in the direction of the 
lake. To the N.E., east and S.S.E., are the mountains to the left side of the valley. 

On March 9th, we stayed at Nagrong. The minimum temperature was at 
—19.0°, but already at 7 o'clock a. m. we had —4.0° and at 1 o'clock p. m., +-1.3°. 
The weather was perfectly clear and cloudless, but already at 8 o'clock a. m. the 
strong wind began as usual. 

The place was of a certain importance, being the residency of the Gertse Pun. 
This chief was now, fortunately, absent, and a Lama occupied his large tent. The 
latter told my men that we had a three days’ journey southwards to the route which 
I had followed in 1901 and to the district called Sexftor. The brook of Nagrong 
has, even in summer, very little water: only after heavy rains it becomes big. The 
ice-sheet would soon come to an end. On our route to the south we would have 
at least two days to the next tent, which, however, would be difficult to find. In 
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the seventh month, a fair used to be held at Nagrong, and at that time about 
100 tents from the surrounding valleys used to come, as well as some merchants, 
In the region, there is then good grass for the herds. The nomads stay about a 
a month, after which, and after having finished their bargain, they return to their 
valleys. At a short distance to the west of Magrong, two tents were said to be 
pitched. The owners possessed some 700 sheep and used to wander to the fair of 
Gyanima every year. They would probably be able to sell sheep to us. I sent 
some of my men to the place, and the assertions of the Lama proved to be correct. 
My servants had wandered two hours and crossed a little pass beyond which they 
found a tent, the other being at some distance from it. The inhabitants were one 
man, one woman and four children. They had complained of the weather which, this 
year, was severer and more windy than usual, and the flocks had been suffering 
from it. Tive sheep and two goats had been bought by my men. We, therefore, 
now had a caravan of 25 sheep carrying most of our luggage and provisions. If 
we continued S. E., we would come across some 10 or 20 tents of which they knew, 
but on my road from 1901 we would not find any nomads, as this region is in- 
habited only during the summer. 


' CHAPTER XXI. 


THE SURROUNDINGS OF TONGKA-TSO. 


On Jarch 1oth, we covered 14.7 km. S. S, W. In this direction the valley 
of the Negrong brook fell only 16 m. or to 4,628 m. at Camp CCCL, being a rate 
of only 1:919. The minimum temperature had been at —19.7°, and the morning 
was perfectly clear and calm. We marched on the flat undulations on the right or 
western bank of the brook, pierced by several ravines and beds containing some 
snow. From here we now saw on the top of the little hill of Camp CCCNLIN, 
the two fine white chortens and two or three manzs. On our way from the camp, 
we passed an extensive ice-sheet from a spring with some open water. Around it 
were several remains of camps, and such were seen at many other pvints in the 
valley, probably the encampments of the nomads coming to the fair. 

The wind was blowing harder and at 11 o'clock a.m. the storm was again 
at its height. It is difficult to describe the gale that now began. We marched 
nearly S. W. and had the gale straight in the face. The ground descended in our 
direction, but, walking on foot, one had a feeling of going in three feet of water. 
The landscape that in the morning had been perfectly clear and sharp in the sun- 
shine, was now completely effaced to our eyes. First dark yellowish red clouds of 
dust and sand were seen to the S. W., rolling, as it were, along the ground and 
gradually rising higher and higher and coming nearer and nearer. The sun dis- 
appeared completely, and the dust and sand clouds reached the zenith. All the sur- 
roundings disappeared. Only the very nearest patch of the ground was visible. But 
it soon became worse. We crossed the bed of the Negrong brook, and approached 
the left or eastern side of the valley. Here the ground consisted of soft wind-driven 
sand which occasionally was arranged into small dunes, so low that it allowed the 
blades of grass to peep through. Here the whole ground seemed to move at an 
acute angle to our course. One’s head turned giddy, and one had a feeling of 
suffocating. The pony refused to go on straight in the face of the sand storm. 
From time to time one has to stop and turn one’s back to the wind, Half dead, one 
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finally reaches the foot of the hills at the left side of the valley and finds nothing 
except sand. After a while we found some snow buried under drift sand. 

In the valley of Vagrong, we had thus witnessed a phenomenon that is very 
rare in Tibet, 27z. the formation of sand dunes. The highest of them, only two or 
three feet, were situated near the base of the eastern mountains. I have already 
pointed out the surprising fact that sand dunes are extremely rare on the Tibetan 
plateau-land, though the conditions for their formation nearly everywhere seem to be 
existing, first of all the sand which continually is formed by destruction of the moun- 
tains, and then the regular wind with which I, during two winters, had become so 
intimately acquainted. To this comes the dryness of the climate and the want 
of vegetation, the whole country being not far from a perfect desert. And still one 
may wander for months through the Chang-tang plains and broad open valleys 
without seeing a single dune. This means, of course, that one or several conditions 
for the formation of dunes are not fulfilled. But on the eastern side of the lower 
part of the valley of Ngrong, there are none of the conditions missing, and the 
result is the belt of dunes we have crossed. There must, therefore, exist some im- 
portant difference between the Nagrong valley and other valleys in Tibet. One 
great difference is that this valley runs N. N. E—S. S. W. whilst most of the others 
run N. W.—S. E., W. N. W.—E. S. E. or W.—E. But this is not sufficient for ex- 
plaining the existence of dunes as I have seen other meridional valleys, for instance 
between Zargo-gangrt and Shuru-tso, where no dunes have accumulated. Perhaps 
the relative height of the hills and ridges on both sides of the Wagrong valley plays 
an important part. Perhaps also the absolute altitude and the rarefaction of the air 
have something to do with the problem. Thus, for instance, there is to the east 
and S. E. of Aum-él, south of the Kealta-alaghan Mountains in northern Tibet a 
sand desert with considerable dunes, along which I travelled in 1900, but there the 
absolute altitude is only 3,900 m. In the Zsangfpo valley in 1907 I also passed 
through regions of sand dunes, w/z. east of Karu at a height of about 4,000 m., 
and at Dougbo, Camp CLXNXIX, at a height of not quite 4,600 m. as described 
in Vol. II, p. 294 and 323. In both these instances the valleys containing the sand 
dunes are running from west to east and are large latitudinal valleys. As we have 
seen many latitudinal valleys in Northern and Central Tibet which have no dunes 
at all, and as the Magrong valley, which is rather meridional has dunes whilst other 
meridional valleys have none, the direction of the valleys seems to play a subordinate 
part. The valley of the Zsangpo should, perhaps, not be directly compared with 
the valleys of the Chang-¢ang, as its sands are brought down by the river and not 
by the wind. But in the other valleys mentioned, the same conditions are prevailing. 
Now as regards the Nagrong’ valley, we have found that its absolute altitude was 
lower than the whole country we had travelled through ever since December 17th, 
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or Camp CCLXXXJ. The absolute altitude, therefore, seems to be of very great 
importance in connection with the formation of dunes. 

But another reason also seems to have to be taken into consideration, for 
otherwise it would be difficult to understand why there are no sand dunes in the 
valley between Zargo-gangri and Shuru-tso, though the altitude there is not much 
higher than in the Magrong valley, or about 4,750 m. I cannot tell what this 
reason is. But I believe that it depends upon the morphology of the country itself, 
the relative height of the bordering ranges above the floor of the valley, the breadth 
of the valley in relation to the height of its border-ranges, the steepness of the 
slopes, the quality of the western range as a former of a lee side and the surface 
form of the ground of the valley. Only when a// these conditions are fulfilled, as 
obviously in the Magrong valley, sand dunes may and must be accumulated. 

I have said before, that Camp CCCNL/X had a height of 4,644 m. and 
Camp CCCL, one of 4,628 m. It should, however, be remembered that from the 
point where we crossed the brook of the valley, the ground rises towards the 
base of the hills at the last-mentioned camp. The height of the bed just west of 
this camp was, therefore, much less than 4,628 m., probably only 4,550 m. The 
eastern half of the Nagrong valley, therefore, certainly rises some So m., from the brook 
to the base of the hills. In other words, the slope of the floor of the valley is 
such as must be favourable for the formation of sand dunes. 

The next day’s march we had to ride amongst dunes only for 2 km., after 
which they became rudimentary and soon ceased altogether. The belt of sand dunes, 
therefore, had a length of some 6 or 7 km. and a breadth of about 1 km. Only 
on this little surface and nowhere outside of it, all the conditions were existent. Now 
when one sees the enormous masses of sand and dust that are carried by the wind 
up through the valley, — how a little bag in which one of my men carried the 
aneroids, thermometers, sketch-book and other things, was half filled with sand at 
our arrival at camp, — and how tents, blankets, clothing, boxes, everything, became 
heavy with sand, one easily realises that these sand dunes would, in the course of 
many years, rise to an enormous height, if there was not an agency that made 
their farther growth impossible. This agency is the strength of the wind itself. The 
dunes of Nagrong have already reached their maximum height. All the sand that 
is heaped on them by the wind nearly every day is immediately carried away from 
the dunes by the same wind. The belt of dunes is only a station on the way of 
the drifting sand. If occasionally, during a day with moderate wind, the dunes grow 
in height, they will again be beaten down to their normal height by the next 
hard storm. 

The fact that the storms do not sweep away a@// the sand of Nagrong, only 
proves that the gradients of the slope and the altitude and form of the western 
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mountains afford a lee side sufficient for the small dunes to remain at their place. 
It may be that the height and shape of the dunes are changed during other 
seasons when the winds are less strong or coming from other directions. But in the 
winter the surplus of sand will again be carried away and the dunes return to their 
normal size. In the latitudinal valley I travelled through in 1896 and in the one of 
1906, no dunes had been formed because all conditions were not existent, and the 
existence of sand and wind alone, is not sufficient for the formation of dunes, In 
how far and why the absolute altitude plays a part, | cannot tell, but, as 1 have 
mentioned above, it is noteworthy that the sand belts are only to be found at a 
comparatively moderate height, and that there are no dunes at all on the highest 
regions of the Tibetan plateau-land. 

There is another interesting problem to be considered in connection with this 
question, The destruction of the mountains goes on irresistibly. The peaks, ridges 
and ranges, therefore, become lower and lower, a fact that is by no means influenced 
by the slowness of the procedure. The hills west of the Megrong dunes will, one 
day, become so low that there is not lee side enough for the dunes, and the par- 
ticles of drift sand will no more find a station along the base of the eastern hills. 
It is probable that this state of things has already entered in several Tibetan valleys 
where, at an earlier pcriod, dunes have existed. But, on the other hand, it is not 
likely that there have been extensive sand deserts in the great latitudinal valleys in 
post-glacial time. The greater precipitation, which now is going towards desiccation, 
would not have allowed the formation of dunes. The dryness of the air is an important 
factor in all sand deserts. As now, during the present epoch, the air is becoming 
more and more dry, is it then likely that the Tibetan highlands are at the beginning 
of a period more adapted to the formation of sand deserts? This is not probable 
as long as the winter storms sweep across the country with their enormous force. 
In those parts of the Zof Desert and the desert of Sers¢an in Persta where the 
regular wind is at its strongest, there are no sand dunes. But in other parts in the 
neighbourhood, where the wind is more moderate, dunes of enormous height are 
formed, as to the west of the lower 7Zas7m River. Here, therefore, it is obvious 
that if the wind surpasses a certain degree of velocity, no dunes may be formed, 
even if all other conditions are satisfied. This is the case in Tibet: the wind is too 
strong, Tunes that are formed at seasons are again swept away by the storms. 

On Alarch wrth, our route is 8.6 km. south, a little to the east. The ground 
falls 97 m. or at a rate of 1:88. The minimum temperature was at —16.6°. In the 
morning the wind was moderate, but at 10.40 o'clock a. m., the usual storm began with 
full strength and continued the whole day. In the evening, again, the wind was not 
strong. Before the storm began, the landscape became visible and its principal features 
could be inserted on the map. 
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We travelled amongst small dunes to the S.S. W. along the base of the hills 
which here and there are pierced by transverse valleys. In the mouths of some of 
them, the dunes were somewhat higher than on the floor of the valley. In the middle 
of the latter, two small isolated hills were seen. To the west the country is bordered 
by low hills. So far as may be seen, the Megroug brook turns S.S.W. Whether 
it goes to a little lake to our right or continues to some other depression amongst 
or beyond the low western hills, could not be made out. Our route then turns S, S. FE. 
and we cross a larger tributary from the eastern hills, in which there is some snow 
and drift sand. Very often the snow is buried under fresh sand, which one notices 
only when the pony sinks through. At the base of a third little detached hill were 
two sheepfolds and remains of camps. Beyond it, the ground of the plain consisted 
of gravel and soft sand with grass, but no dunes. Between the little lake or pool and 
the eastern hills, we made Camp CCCLZ/, where the grass was good, dung of kyangs 
and snow in abundance. Here, Pan. 4324 and 8, Tab. 79, was sketched, showing the 
ridges to the west and N. W. across which the drift sand is brought by the wind. 

On March rath, the direction of the valley changes our route to B.S. 1, 
We had 10.4 km. to Camp CCCL//, where the height was 4,568 m. or 37 m. above 
the previous camp. The ground was thus again rising at a rate of only 1:281. The 
little lake of Camp CCCL/ is, therefore, the lowest part of the basin of the Nagrong 
valley. The minimum temperature of the night was —14.0°. Already at 6 o'clock a. m. 
the wind was very strong, but the usual storm, with sand dust and darkness, began at 
10.15 o'clock a. m. From Camp CCCLY/, the little lake was seen to the N, 48—8S8° W., 
at a distance of about 1 km. It had no open water, nor could ice be seen, as it 
appeared brownish yellow, nor whether it was its naked bed or dust on the ice. No 
doubt it contains water in the summer. To the E. S. E., we now had a large open 
latitudinal valley with slightly undulated ground. It would have been impossible to 
tell in what direction the floor of this valley fell, But as the erosion furrow of 
Camp CCCL// seemed to turn eastwards, we probably crossed a very Hat and 
imperceptible water-parting somewhere before this camp. 

The hills on both sides are rather low. The southern are the higher and have 
a good deal of snow on their slopes. The soil consisted of hard, fine gravel with 
some grass. Some parts are barren. There is very little sand and no dunes. ‘Traces 
of nomads were not seen until reaching the camp, where tents had been pitched. 
Large herds of kyangs grazed on the plains, one of them numbering 74 individuals. 
As a rule, we had found that kyangs were rare in the northern parts of Chan ¢-lang 
during the winter and became more and more common in the parts we now had 
reached. The yaks were rarer here than farther north. The Pantholops antelopes 
had been seen in greater numbers in the northern regions and seemed to be quite 
insensible to the cold. 
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Camp CCCLIT was pitched in an erosion bed just below its western terrace 
of red clay. The bed was directed to the N,N. E. and then seemed to turn east- 
wards, It contained snow. The grass was good and fuel abundant. On Afarch 13th, 
we stayed. The temperature was at —12.8°. It had snowed the whole night and still 
snowed at 8.30 o'clock a.m. The whole country was quite white and nothing could be 
scen of the surroundings. The wind suddenly ceased in the evening, A/arch 12th, 
and the night was calm. During the 13th, the clouds were extremely thick, but at 
g o'clock p. m., the weather was absolutely clear again. The wind was not strong 
and no storm came. The next night the minimum temperature was —24.0°, and 
WVarch 14th began with an easterly wind, which at noon turned to S, W. and in 
the evening became strong. The snow lay rather thick everywhere in the morning 
of the 13th. In the course of the day, a part of it disappeared. In the morning of 
arch 14th, only half the ground was snow-covered and at noon, only one tenth. 
But the sun was visible in spite of small white clouds here and there. On account 
of the very dry air, the snow very quickly evaporates. 

Our progress, A/arch 14th, took us 11.6 km. E. S.E,, the ground was falling 
eastwards 34 m. or to the 4,534 m. of Camp CCCLI//, being at a rate of 1:341. 
We had, therefore, really crossed a water-parting west of Camp CCCL/T. 

As soon as we had left our erosion bed and come out on more open ground, 
the view to the E. S. E. through this latitudinal valley was open for several days, 
and only far away, low hills were visible above the horizon. It was still impossible 
to tell in what direction this valley fell, but it seemed to be eastwards, as all trans- 
verse furrows we crossed, turned about N. 30° E. We, therefore, had the bed of the 
chief watercourse of the valley to our left at a distance of 1 or 2 km. and it 
seemed to be broad and shallow. There is a very large number of small tributaries 
from the southern hills. All of them contained snow along their western terraces. The 
hills to the right or south are of moderate size. They are snow-covered, whereas 
the northern hills are bare. The latter are higher and are also traversed by many 
small valleys. The principal bed goes nearer to the northern side of the valley. The 
floor of the latter is slightly undulated. Its breadth is some 15 km. The ground 
is comfortable for the march, The grass becomes meager to the east. We followed 
no road. Antelopes and hares were numerous. Near Camp CCCL//TI, we met three 
shepherds driving some 400 sheep westwards to a place called 7Zekgom at a day’s 
distance. A valley with surrounding mountains to the N. E,, was called Kang-takar, 
where a tent was situated. <A projecting hill farther cast, belonging to the northern 
range they called Awng-tsakma. Eastwards, we were said to have one day's march 
to a large lake called 7ong-/so or Tongka-tso. 

Pan. 4334, B and c, Tab. 79, gives an idea of the view around this camp. 
S. 63° I. begins the base of the southern hills, which continue all the Way, past 
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south, to S. 77° W. Then follows the profile of the latitudinal valley like a straight 
line to N. 77° W., and the rest of the panorama past north to N. 85° E., Azzg- 
fsakma, represents the northern range. Between N. 85° lt. and S. 63° E. is again 
a straight line indicating the open perspective of the latitudinal valley. 

On Jlarch 5th, we made 163 km. E. S. E. The ground falls in the same 
direction, though only 23 m. or to 4,511 m., which is the height of Camp CCCL/T. 
The rate is, therefore, extremely slow or as 1:709. The minimum temperature was 
—19.9°% In the morning a light breeze came from the east but turned around to 
S.W., though not hard. The sky was overclouded from noon. 

As usual in a latitudinal valley, the march was extremely monotonous. The 
northern and southern mountains had the same features as the day before, and seemed 
to continue very far to the east. As my intention was to cut the 7ranshimalaya 
System in its most unknown portion between my routes of the previous year, we 
had to cross, as soon as possible, the southern mountains of the latitudinal valley. 
Therefore, we marched at no great distance from their base, crossing a large number 
of small transverse erosion beds, nearly always containing some snow. The rest of 
the ground was bare. Only in a larger bed, Tibetans had camped. The ground 
was hard and comfortable, consisting of fine gravel; the grass became more and 
more scanty to the east. 

At 2 or 3 km. north of our course, the floor of the valley seemed to be per- 
fectly level and consisting of red clay with some white patches of salt crystallizations, 
indicating a greater extension of the lake at an carlier period. The clay bed con- 
tinues to the very shore of the lake. In the latter part of the day's march, we 
crossed a very flat protuberance, being the slope of the scree at the base of the 
southern mountains we had near our right. This slope was cut through by in- 
numerable erosion furrows about 2 m. broad an 1.5 or 2 m. deep, and often with 
overhanging terraces. They formed real nets of branches, joining and going down 
to the red clay surface. Reaching the culmination point of this protuberance, we 
became aware of the lake, Tonxgka-tso, a white surface, whether ice or snow, could 
not be made out. In the middle there seemed, however, to be open water. Far to 
the east, the bordering mountains of the latitudinal valley seemed to join like a cz 
de sac which must have been an optical illusion as, according to Nain Sing in 1874, 
the lake Zashz-dup-tso is situated in this latitudinal valley and east of Zongka-tso 
with which it probably is in communication, The illusion is obviously caused by the 
fact that the valley from Zongha-tso and eastwards assumes a more easterly direction 
in accordance with the general orographical rule of the Tibetan highland. Kyangs 
and antelopes were grazing in the valley. Camp CCC//V was pitched in a shallow 
bed containing some snow and with scanty grass in the surroundings. The dung of 
kyangs was the only fuel to be had. 
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The landscape visible from this camp, is shown as Pan. 4344, B and c, Tab. 79. 
To the W.N. W. the horizon is formed by a straight line very slowly sloping from 
the base of the southern to the base of the northern mountains, being the more 
developed scree of the former and explaining the fact that the principal erosion furrow 
and the bed of red clay are situated nearer to the base of the northern hills. N. W., 
north, N. E. and LE. N. E. is the considerable range of mountains bordering the valley 
to the north. Kastwards is the prolongation of the latter, containing 7ongka-fso, 
and at a greater distance, the mountains closing the view in this direction. The rest 
of the panorama the whole way to the W. S, W., shows the southern mountains, 
To the S. go°® 1., was a conical snow-covered peak, higher than all other moun- 
tains in sight. 

On Jarch 16th, we travelled 7.6 km. S. FE. at a distance of 2 or 3 km. from 
the shore. Camp CCCLV had a height of 4,507 m., about the same as the pre- 
vious camp. The temperature was down at —18.9°. The wind continued the whole 
night. At 6 o'clock a. m. it was nearly calm. The sky was thickly overclouded 
the whole day. At § o'clock a.m. the S. W. wind began again, not very strong. 
White clouds of salt dust were whirling on the shores of the lake. 

We marched across the plain in the direction of the mountains, where, south 
of the lake, a large valley seemed to open from the south. The ground consists 
of hard gravel and is nearly barren. We cross a series of these deep-cut small 
furrows which contain snow and are a hindrance to our progress. Their terraces 
are, as a rule, vertical and in them one sees the stratification of the filling of the 
latitudinal valley, consisting of coarse sand and fine gravel. In a ravine 10 m., broad 
and 3.5 m. deep, we pitched Camp CCCLV. In this bed we found snow, fuel and 
some wind-driven grass. Kyangs and antelopes were numerous in the region and 
one wolf was seen. Not far from the camp, two tents were pitched, inhabited by 
two men, one woman and a child. They said they came from Makchu. They called 
the region Toughka, and the lake, Tongka-tso. Three different roads were said to 
lead from here to the Serfun dam or »Road of the gold-chief», which is about the 
same as the one followed by Littledale in 1895 and by me in 1901. Marching 
S. W., one could reach this road in three days; to the S. E. it would take 6 or 
7 days and only once tents would be found. To the east they reckoned 15 days 
to a region called Se/eé on the road to Nakchu. To the boundary of Nektsang, 
they reckoned 18 days. 

Pan. 4354, B and c, Tab. 80, taken from Camp CCCLV, completes the im- 
pression given by the one from the previous camp. It shows the northern mountains, 
the lake, the distant hills bordering the lake to the east, and the southern ranges, 
at the very base of which the camp was pitched. To the S, 47° E. is the entrance 
of the valley by which we turned south. 
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March 17th, we travelled toa km. S. 1. along the base of the hills, to Camp 
CCCLIT, 4,505 m. high or 2 m. below the previous camp. The minimum tempe- 
rature was at —13.2°, the clouds were light as a haze. A fresh S. W. wind was 
blowing at noon. 

First we crossed the plain of the lake, situated perhaps 10 m. above its sur- 
face. From here, two or three patches of open water were visible. According to 
the nomads, a lake situated cast of Zougke-tse, was called Zone-tsaka; the latter 
could not be seen from our route. Then we had to march across the flat slopes 
from the hills to our right, and from the last of these a plain again appeared. Several 
deep-cut beds lay across our road. A herd of the little Gazed/a antelopes was seen. 
In a valley to our right, there was a tent. The second plain which also was cut 
through by numerous ravines, is, as the first, in connection with the even land sur- 
rounding the lake. 

Camp CCCLVT was pitched in a ravine near the base of the hills, containing 
snow which now began to be rare. Pan. 4374 and b, Tab. 80, taken from this camp, 
give a good perspective view of the country. To the south, west, and W.N. W, 
are some of the hills in our neighbourhood. The hill N. 75° W., still belongs to 
the southern mountains of the latitudinal valley, but the hill N. 53° W. belongs to 
the northern. Between these two, therefore, is the even floor of the latitudinal valley. 
At about N. 30° W., is the western end of the lake, and beyond it the northern 
mountains. Eastwards the view is hidden by a detached hill in our vicinity. 

A poor Tibetan and two children who had their tent not far S. E. of our camp, 
gave us the following information. The snowy mountain visible to the S. 4o° E. 
on Pan. 434¢, Tab. 19, they called Yé-gangr7. The region of Camp CCCLIT 
was called Geanpo-gatle. The whole district from here to the south, was ougée- 
changma, the northern district of the province of Bougba. The road we were to 
foliow during the next few days, was called }2lso-chaklam, which indeed was 
correct, as we later on crossed a pass called }%i2/so-¢a and another called Cheklam-la. 
We also would have to cross a river with the name of Sexgchen-g7-chu, which was 
in accordance with a third pass, Sezgchen-la. VDuring the next three marches, we 
would, very likely, come across 3 or 5 tents, the flocks of sheep of which had _suf- 
fered very much from the severe winter. The nomads of this region also complained 
of the bitter cold and the strong winds of this winter. As to Serled, obviously the 
same as the above-mentioned Se/eé, they said it was the name of the district east- 
wards. They knew of the district Zang-yung which was very mountainous and 
stony and where there were no nomads. 
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THE REGION WEST OF SHA-KANGSHAM. 


Our last three camps had been situated on the shore plain of Tougha-tso. 
March 8th, we left it and began to ascend south-westwards towards the pass of 
the first latitudinal range bordering the valley of Zoxghka-/so on the south. The 
distance accomplished was only 7.8 km., but on this stretch we ascended from 4,505 m. 
to 4,773 m., or 268 m.,, being a rate of 1:29. The temperature of the night was 
low or —26.7°; in the morning, the weather was good and clear and the S. W. 
wind in the course of the day, not strong. 

Just S. 12. of the camp, we had to cross a little threshold in the red hills of 
soft material, beyond which we turned S. W. up through the valley of the pass. At 
the left side of the latter, there was a tent, and higher up some 15 yaks were grazing. 
The nomads complained that the severe winter had killed many of their sheep. 
A second tent with a large sheepfold of stone, was passed. We made our Camp 
CCCLI// in the valley. Here the living rock was green quartzite. Pan. 436, Tab. 80, 
embraces only the part of the horizon where the view was free. The high snow- 
mountain to the S. 48° E., proved to be Sha-kangsham, the mighty massif I had 
passed in 1901, and which, after a few days, would become better visible. 

On JWVarch 19th, we made 8.2 km. in a zigzag route to the south, rising 117 m. 
or to the 4,890 m. of Camp CCCLV//7. Between the two camps, there is, however, 
a pass of 4,918 m. From Camp CCCLVS/, it is at a distance of only 2.2 km. 
S. 5, W., and the rise to it is 145 m., the rate of the rise up to the threshold, 
therefore, being as 1:15, which is rather steep. On the other side we first go down 
S. I. some 150 m. to the lowest part of the valley in which we then ascend in the 
direction of the next pass. The Tibetans asserted that there was another pass across 
the range situated at some distance farther east, but it was said to be higher and 
more difficult than the one we crossed this day. The ridge we had to cross was, 
no doubt, a secondary ramification from the range south of 7oxgka-tso, and to our 
cyes, this ridge seemed to be easier towards the east. 
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A little path went up to the threshold of 4,918 m., where the living rock con- 
sisted of greyish pink half crystalline limestone, cropping out here and there amongst 
the débris. To the north, or N.N.E., we had a mountain massif on both sides of 
which small parts of Zoxgka-tso were visible through valleys or low parts between 
the hills. The eastern one was directed to the N. 23° E. From this high standpoint, 
the greater part of the lake seemed to be dry. South of the threshold, a broad 
valley goes down to the S. 72° E., joining the valley which comes from the next 
pass. Where the joint valley goes to could not be made out from here, but it is 
most likely that it still belongs to the depression of Tougha-tso. To the west the 
first-mentioned valley comes from comparatively higher mountains. At its southern 
side, W. S.W. from the pass, there was a tent and several yaks. Marching S. E., 
we crossed the valley diagonally. At the eastern side of a little hill, to the left of 
our route, three tents were pitched and 8 ponies grazing; higher up a flock of yaks 
was seen. Near the tents we turned S.\W. up through the second valley which was 
narrower and seemed to be a tributary of the first. A Tibetan we met pointed out 
the direction up to the next pass, }%2-¢so-/a, on the other side of which there was 
a little lake called V2-¢so, in the vicinity of which a Tibetan camp was to be found. 
If we travelled E.S. I. from this lake, we could come across many tents, but going 
south we could only once find nomads, v7s., in 4 or 5 days, the headquarters of 
the Bombo of Bongéba. 

At the right side of the valley is a frozen spring. On a slope a shepherd 
with 300 sheep, was climbing. We had reached a region inhabited by several nomads. 
It was asserted that Bongba-changma numbered 300 tents. The chief or Bombo 
lived in the centre of his district, and his subjects were spread in the valleys around. 
As snow was rare, we camped at a place where the grass was good, and some snow 
left. From Camp CCCLVY///, Pan. 438, Tab. 80, was sketched. To the S, 6° W., 
the valley is seen going up to the pass, }%-/so-/a, to the west and north is a 
more rounded mountain group, and to the N. 40° IE, is the valley by which we have 
ascended and which goes down to the Yongha-/so depression. 

On JAlarch 20th, we wandered 9.6 km. south. The distance from the camp to 
YVum-tso-la was 1.2 km, and the ascent 65 m., the rate being as 1:18.5. Irom the 
pass to Camp CCCLI/X, or rather the little pool of this camp, the distance was 
8.4 km. and the descent 191 m., the rate being 1:44. Camp CCCLIN, at 4,768 m., 
was only 4 m. above this pool. The weather was fine and clear and the minimum 
temperature of the night only —14.8°. The S. W. wind had dwindled to a light breeze. 

The pass was easy, the saddle being a broad and open platform. Its altitude 
was 4,955 m. The name given us in this very region, was }%-¢so-/2, though other 
nomads pretended that the pass of this name was situated farther south. To the 
W. S. W. on a slope, five tents were seen, all at one place. A little lake fills the 
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flat depression just south ot the pass, though its ice-sheet seemed to be formed from 
springs, to a large extent, and perhaps the »lake» disappears in summer. The path 
down from the pass, is very steep, so much so, that one prefers to walk on foot. 
The path leads down to a new latitudinal valley, which, however, is half closed both 
to the east and west. Sha-Aangsham now becomes visible in all its magnificence with 
eterna] snow-fields and glaciers. At the northern edge of the }i-¢so depression, 
a spring of beautiful fresh water of +1.4° is bubbling up in a hole half a meter 
across in the sandy ground which, around the hole, was frozen to a depth of 15 cm. 
The spring forms a minimal brook which goes to the depression and feeds the ice- 
shect. The path leads along the eastern shore of the ice, where the shells of small 
mollusks, especially //anorézs, are very numcrous. On the slopes around, old camping 
places were to be seen everywhere, and to our left, a large flock of sheep was 
grazing. To our right a big tent was pitched. The ground then becomes undulated, 
and here and there, snow patches are left. Beyond the undulated ground, we go 
down to the very flat valley of a river, which was mostly open, and partly covered 
with thick ice. Its bed was very broad and shallow. To the south it is bounded by 
red hills. At its northern side, where we pitched our Camp CCCLIN, 4,768 m., 
was an ice-sheet, resembling a pool, but probably only formed by spring water. 

To the N. E. and S. E. of the camp, two tents were seen. In the large tent 
west of our route, only women and children were at home. The men were absent 
with the yaks, The information given here did not agree with what we had been 
told before. The real }%-¢s0-/@ was said to be a pass we had to cross the next 
day, and the lake they called Shar-/so. It is impossible to tell which information is 
correct. The considerable snowy mountain to the E. S. E., they called ’e-kangsham- 
gangrt, though Sha-kangsham seems to be more correct. Jt is visible to the S. 64° E., 
on Pan. 4394, Tab. 81, and on the water colour sketch on the opposite page. The 
snow-fhelds and #évés are not continuous, for the black rock is visible even at the 
very top of the massif. Properly, it forms a short ridge with five culminating peaks 
becoming higher towards the south. In the valleys or troughs between the ridges 
starting from the peaks, the #évés and rudimentary glaciers are situated. Pan. 439A 
and B, gives the perspective of the range of rounded reddish hills to the S. E., south, 
S. W. and west, standing south of the river at our camp which was called Kangsham- 
fsangpo. It seems to come from a valley about S. 60° If, and it flows N. 70° W., 
where, on the panorama, the continuation of its valley is visible. The latter half of 
the same panorama gives an idea of the range we had crossed the same day. 

On my journey in 1901, I passed N. FE. and north of Sha-fangsham (Schah- 
gandschum as ! spelled it then). From the road between my Camps C// and C///, 
October 11th. I took bearings to its different peaks, as may be seen on PI. 67, Vol. I 
of the Atlas of my »Screndifie Results of a Yourncy in Central Asia 1899—1902». 
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From the same camps, | took small panoramic sketches of the group to the S. W. 
and W.S.W. from Camp C// and to the S.S,E., south and S.S.W. from Camp C///, 
as will be seen on PI. 21 in Vol. IV of the work mentioned, p. 142. P. 139 ¢¢ sey., 
in the same volume, | give a description of the Sha-kangsham as 1 saw it from the 
east and north in 1901. Both descriptions agree very well and show that the group 
has exactly the same features and configuration on both sides. The identification of 
Sha-kangsham was very valuable as a means of connecting and checking my maps 
of 1901 and 1908. The route of 1901, has no doubt been crossed by the route of 
1908 just north of the pass, }mw-tso-/a. Camp CI’ of 1901, 4,812 m. high, was 
obviously situated somewhere in the neighbourhood of the three Tibetan tents between 
Camps CCCLV IT and CCCLIV//1 of 1908, where the two above-mentioned valleys 
met and went to 7ougka-(so. Near Camp Cl of 1901, there is also a bearing 
N. 10° E. to a lake, and from Camp CI’/ there is a bearing N. 60° E, to the same 
Jake, the latter no doubt being Zoneka-/so. In accordance with these facts, Colonel 
Bystrém has also plotted this region on the map of 1:1,000,000, sheet .V/. Just 
north of Sha-kangsham 1 entered in 1901, the same road which Littledale had taken 
in 1895. He also mentions the mighty snow massif and gives it the correct name. 
From this point, where | crossed the road of Littledale and myself, I had now abso- 
lutely unknown country to the south for 270 km. as the crow flies, down to the 
route of Ryder in 1904, in the 7sangpo valley. 

On March 21st, we made 7.4 km. S.S.E. In these regions, our marches were 
very short. Our little caravan consisted of sheep and yaks, both going very slowly, 
and accustomed to short marches; our Jast mules and ponies were quite worn out. 
Irom the camp on Aenesham-tsang po, we had 4 km. to the next pass, situated in 
a little latitudinal range which we had to cross. Camp COCL/N was at 4,768 m,, 
and the pass had an altitude of 4,972 m., the rise thus being 204 m, and the rate 
being as 1:20. From the pass, we had 3.4 km. to Camp CCCLAN, where the height 
is 4,882 m., or a fall of g0 m., the rate being as 1:38. The minimum temperature 
of the night was —18.0°. The new day, the weather was good. 

The river, Kangsham-tsangpo, was divided into several large and small branches. 
Around the open water, which could be about 2 or 3 cub. m. per second, the ice was 
thin and the animals broke through. Vhe river obviously comes from the snows, 
rudimentary glaciers and springs of Sha-fangsham, as is also indicated by its name. 
I have no doubt that this river goes out into the Lakor-/so at its southern shore, 
the distance being only 57 km. My Camp CI/// of 1901, is situated on a river 
which my Tibetan escort called Some-dsangpo. For one day | followed the river 
downwards to its mouth in the lake. As our Camp CCCLIN of 1908 had a height 
of 4,768 m., whereas Lakor-tso has only 4,600 m,, this also is in accordance with 
my assumption. On October 19th, 1901, the river carried, at 10 o'clock a, m., only 
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1 cub, m. per second, but, in the afternoon 3 cub. m. (Sczentijic Reselts, Vol.IV, p. 160). 
It may be regarded as pretty certain that the river, which in the summer may be 
rather strong, judging from the fluviatile terraces, loses a good deal of its volume 
on its way from She-kaungsham down to Lakor-tso. 

Having crossed the river, we turn S, It. along the base of the red hills, where 
the living rock is grey, dense limestone, the same kind as I had found N. E. of Sha- 
kangsham in 1901. A little, steep valley leads us up to the pass of 4,972 m., in 
the hills of soft material. From here a range comes into sight, which starts from 
Sha-kangsham and seems to run westwards and which we would have to cross 
farther south. Between that range and the one of our present pass, there was a 
plain, To the S. W. two tents were pitched, It may be that we could have avoided 
this pass by following the Aaxgsham-lsang po upwards some kilometers, for now we 
got the impression that the river crossed the N. E. part of the plain. We descend 
amongst hills sometimes up and down, and pitch our Camp CCCL.N at the southern 
side of a little hill, From the pass, a valley goes down E. S. IE. and may perhaps 
join the river. 

Irom this camp, Pan. 4404 and 8, Tab. 81, is sketched. It shows the range 
we crossed, and to the east, the prolongation of the plain which probably is traversed 
by the Aeugsham-tsangpo. To the S. 73° I, is again the highest peak of Sha- 
kangsham, and around it and to the right of it, a labyrinth of ranges and ridges, 
being more or less in connection with the great snowy group. The plain east and 
south of our camp, belongs to the latitudinal valley situated north of Sha-hangsham. 
Its eastern part is, as is shown to the N. 88° E., on Pan, 4404, quite closed by 
mountains, 

The two tents S.W,. of the pass, were inhabited by a man, three women and 
three children, possessing 200 sheep. The latter were weak and meager, as_ they 
had, one month ago, returned from a journey south, to A?~ong. The nomads asserted 
that the region around Camp CCCLN, was called A’oméak. From this place, roads 
were radiating in different directions. If we went to the S. FE. and E. S. E., passing 
a dark projecting hill visible from our camp, we would, after having crossed a high 
pass, finally reach Chokchu. Now, as there is a province of that name between 
Dangra-yum-tso and Tert-nam-tso, which is indeed E. S. E. of Aombak, the infor- 
mation was obviously correct. We were also told that it was a three days’ journey 
W.S.W. to the tent of a chief, and that a high pass had to be crossed. If we continued 
S. S. 12, we would reach, in one day, a pass called Chaklam-la, the entrance of 
which is visible on Pan. 440. Taking the last-mentioned road, we would leave to 
the west both the chief's tent and the lake, }2-¢s0. As we heard different nomads 
mentioning this lake, it, no doubt, exists, though it is probably somewhere west of 
our road. The name }a-/s0-/a, therefore, scems doubtful, as its single rezson aétre 
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would be the vicinity to the lake. The nomads here pronounced the name of the 
great snow group, Sha-hangsham. A water colour view of it is shown on an accom- 
panying page. 

On JAarch 22nd, we travelled § km. S.S. 12, rising from 4,882 m. to 5,029 m. 
or 147 m., being at a rate of 1:54. The minimum temperature of the night was 
—15.1° The weather was favourable. We travelled across even, hard ground leaving 
to our left, the little isolated hill at which we had camped. Here a woman was 
watching sheep and 11 yaks. Now, to the If, N.F., the prolongation of the latitudinal 
valley opens up, and in it extensive ice-sheets are seen, obviously the A@ugsham- 
tsang po, which, therefore, seems to pierce through the range we had passed last. To 
our right is a mountain with a very sharp edge, visible on Pan. 440, and_ situated 
at the left side of the entrance of the valley we had to follow to Chaklam-la. We 
follow along the base of these hills across gravelly, disagreeable ground. 

Camp CCCLX7/ was pitched at a spring with fresh, open water forming  ice- 
sheets. [rom here, Sha-Aangsham was mostly or largely hidden by nearer ridges 
and the rest of it also disappeared in thick clouds. The inhabitants of a tent close 
by, said the region was called Almchen and the pass in front of us, Amchen-la or 
Chaklam-la. The river south of it, they called Swagchcu-di-chu. The next five days 
before us, were said to be difficult as we had to cross several passes. The 
nomads here had only some 80 or go sheep, but the inhabitants of two tents to the 
S. I... possessed 800. Two men, two women and a child were living ia these tents. 
The party had arrived from the south a short time ago. The governor, Karma 
Puntso, was said to live in a region to the west called Pomdoh. To Airong, they 
reckoned 4o or 50 days wa Samokul. Chokchu could be reached in 8 days east- 
wards, The governor was a certain Ganchen Sonam Dorche, though the man I met 
in Sclzpuk later on and who presented himself as governor of Chokchu had the 
name, Sonam Ngurbu. Tsongpun Tashi was said to be a great merchant from Lhasa, 
dwelling 7 days south on the Serpun fam or gold-chief’s road, which is, therefore, 
far to the south of my road of 1901. Ten days south of his residence, we would find 
8 or 9 tents in a region called Sherma-denang, Continuing south we would have 
5 or 6 days to Kemar-denang. Thence 5 days to a pass called /o/a-/e; thence 
3 or 4 days to the pass Samyas-/a; thence 2 days to ARukyok, and thence 4 days 
to Saka-dsong. Nearly all this information was correct. 

At Camp CCCLNY, the living rock consisted of grey, dense limestone which 
prevails in the whole region. From this camp, Pan. 442, Tab. 81, was drawn, embracing 
so much of the landscape as could be seen, for the rest was hidden by the hills at 
the base of which we camped. To the N. E. it allows a peep into the latitudinal 
valley in which the Aengsham-lsangpo flows. The greater part of the Sha-haugsham 
is hidden by different ridges and hills, but its highest peak is seen to the S. 81° E. 
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To the S. E. and south, are parts of the range we had to cross in Chaklam-/a the 
next day. 

On Aarch 23rd, we travelled §.7 km. S.S.W. and S.W. From Camp CCOCLNYT, 
we had to rise 256 m. to the 3.4 km. distant pass, Chak/am-la, 5,285 m. high, being 
a rise at a rate of 1:13.3. From the pass to Camp CCCLNX// at 4,905 m., we had 
5.3 km., the fall being here 380 m. and the rate 1:13.95. On both the northern and 
the southern side, the range is, therefore, very well defined and its slopes unusually 
steep. The minimum temperature in the night was —13.1°. The S. W. wind was 
not at all strong, and the sky was overclouded only at 1 o'clock p. m. 

The valley leading up to the pass is, therefore, hard and steep. From the 
threshold of the pass, the view is much hindered by hills in the neighbourhood. To 
the south we beheld a labyrinth of rather high and difficult mountains. The southern 
horizon is formed by a high and dark range which seems to start from Sha-hangsham. 
Just under the pass, on its southern side, is a trough with good grass. Here a 
narrow valley begins winding S.\W. At a few places it is as narrow as a gorge 
and its bottom is full of gravel. The living rock, cropping up in sharp teeth and 
rocky ridges and towers, consists of light grey crystalline limestone. A flock of 50 
antelopes fled across the hill-sides. Here and there, some snow is left. Where the 
material is soft, a path is readily visible. Finally the little valley becomes broader 
and in front of us we see the next latitudinal valley with its ice-covered river. The 
river turns more and more to the west. On the floor of the main valley the ground 
was sand, and good grass was growing here. At an isolated hill, was a sheepfold. 
Sometimes the abandoned camping places of travellers were passed. 

Pan. 4414 and B, Tab, 81, shows the landscape seen from Camp CCCLNTII. 
We see the course of the ice-filled river bed to the west, and how its valley turns 
to the W. 5. W. between hills of no great height. To the N. W., west and N. E. is 
the range we had just crossed, cut through by several small valleys, and with rocky 
crests and peaks. The peak to the N. 83° E. and its neighbour to the right, seem 
to be detached from the principal range. To the S. E. is the valley of the river. 

On Alarch 24th, our route goes S. E. for 10.7 km. rising from 4,905 to 5,026 m. 
or 121 m., a rate of 1:88. The minimum temperature was —16.2°; a S. W. wind 
was blowing as usual, though not hard. At noon the sky became overclouded and it 
began to snow. 

The ice bed was crossed, its breadth being 120 m., after which we marched 
up the valley between the left bank of the river and the base of the western hills. 
The ground is very gravelly. Higher up the bed was quite dry; the ice-sheets are, 
therefore, formed by springs. A shepherd with his sheep was seen amongst the hills 
and on the right bank two tents and, farther on, a //e or cairn with poles and rags; 
such of different shape are common here. From this cairn, Ska-fangsham was dimly 
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visible. The rest of the day it was hidden either by hills or by snow clouds. A slope 
from the western hills has to be crossed in a little threshold, the name of which was 
given as Amchung-la. At its foot was a tent near the bed of the river. The only 
information given by a woman of this tent was that the region belonged to the 
province of Bongda, and that we would have to cross the pass Saxgrhen-/a, the 
next day. South of it we would come across a tent belonging to Vekchu, a district 
that seems to be situated west of Nek/sang and not to be confounded with the 
famous river and district of that name, far to the east. South of Sexgchen-la, there 
was a direct road to Chokchu. 

Our direction becomes more and more south with the broad open plain of the 
valley to the east, south and north, and surrounded by considerable mountains and 
irregular interrupted ranges. However, one gets the impression that the principal 
orographical stretching is W. N.W.—E. S. E. and that She-angsham is the culminating 
part of a short meridional range which possesses some other snow-peaks farther 
south, and morphologically resembles the Targo-cangrt. 

Sha-kangsham is also a mountain knot from which many ridges and ramifications 
start in different directions. From the southern end of its culmination crest, the range 
seems to start westwards, which was now in front of us. To the E. S. E. the mouth 
of a larger valley is seen, which comes from a group with eternal snow. From a 
distance, and from a route which, as a rule, follows the valleys, it is very difficult 
to make out the principal features of the orography. 

We camped at the base of a little hill. Here, as at several other places in the 
course of the day, was a sheepfold, and there were heaps of dry dung of tame yaks. 
The grass was bad. Snow remained in beds. A Tibetan we met said that the region 
south of Savgchen-la was called Afsok. From the secondary threshold we had 
passed in the course of the day and which was called Amchung-/a, one could see 
to N. 48° E. a much lower pass in the range we had crossed in Chaklam-/la, The 
latter was, by some nomads, also called Amchen-da. The real Amchung-/a was now 
said to be the saddle seen to the N. 48° E. As a rule it is impossible to fecl quite 
sure of the reliability of the information given by the natives, unless it is checked 
from several informants. 

On this day, we had not reached living rock. The gravel in the valley con- 
sisted of dark grey quartzite schist. Pan. 4434 and B, Tab. 82, gives an idea of the 
complicated appearance of the world of mountains surrounding Camp CCCLAN///. 
To the N. N. W. and N. W. it shows the valley of the ice river continuing in a curved 
line between the hills. To the N. E, [E. N. FE. and FE. S. I, it shows the ranges 
bordering the valley on the east. N. 88° E. and just right of it, are some of the peaks 
with eternal snow situated south of Ska-sangsham, and no doubt belonging to the 
same meridional range as the culminating group. 


37. IV. 


290 THE REGION WEST OF SHA-KANGSHAM. 


To the S. E. and south, is the range we would have to cross the next day in 
Sangchen-la, The river bed we had followed during the day's march, certainly came 
from the valley opening out from the east, and partly visible to the S. 82° E. on 
the panorama. This river, which had been called Sangchen-gi-chu by some nomads 
and Saugchcu-d?-chu by others, is certainly fed by the peaks with eternal snow 
situated south of Sha-Aangsham, and visible to the N. 88° E. and east on the panorama. 
This river would thus play the same hydrographical part as the Aangsham-tsaug po, 
though it is much smaller than it. In how far it is a tributary of the latter or flows 
to another self-contained basin, is, as yet, unknown. So much is sure, that the part 
of Tibet where we were now travelling from north to south, is, on the whole, sloping 
to the west as is proved both by the direction of the river courses and by the fact 
that we have high mountains with cternal snow to the cast, and low depressions, 
such as Lafor-tso, to the west. 

March 25th, was given up to rest. The minimum temperature was down at 
—17.8°; the S, W. wind was fresh but not strong. At noon nearly half the sky 
was overclouded; the evening was clear. Three tents were found, each in a little 
valley south of the camp. 


CHAPTER XXIII. 


OUR JOURNEY TO CHUNIT-TSO. 


On Afarch 26th, we made 8.3 km. south. The first 5 km., we ascended 330 m. 
or from 5,026 to 5,356 m., which is the height of the pass, Sanxgchen-la. ‘The 
ascent was rather steep or as 1:15. On the southern side of the range we marched 
3.3 km. to Camp CCCLX/V, where the absolute altitude was 4,946 m., thus being 
a descent of 410 m. or at a rate of 1:8, which was the steepest slope we had ex- 
perienced. These figures prove that the range we crossed in Sanechen-/a was very 
sharply marked and had unusually steep gradients both to the north and to the 
south. After a temperature of —17.7° in the night, we had a S. E. breeze in the 
morning and then a S. W. breeze. The day was nearly clear. 

Just south of the camp, we crossed an erosion-bed containing ice from a spring, 
after which the path took us across slopes and up through valleys to the one coming 
from the pass. The latter is double, both of about the same height. The view 
from the second one was not encouraging. To the south we had a confusion of 
considerable mountains, and deep below our feet was a valley stretching east and 
west. One of my men, who ascended a hill above the pass, reported the existence 
of a lake to the S.E. To the N. 60° FE. the highest peak of Sha-kangsham is visible 
above all other mountains on this side of and beyond it, and the whole series of 
magnificent peaks belonging to its range are to be seen in all their beauty. One 
of them, in the shape of a white pyramid, raises its head to the N. 81° I. Not a 
cloud conceals this beautiful and imposing view. Unfortunately I was in disguise 
and observed by Tibetans and, therefore, was unable to sketch a panorama. S. 19° W. 
a snow peak is in sight, probably belonging to the range of Lunkar-gangr7. On 
the pass the living rock was light grey quartzitic schist, the same as at Camp 
CCCLXII/, though there it was darker. North of the pass we had scen a little 
herd of Gazella antelopes. The Paxtholops antelopes were now very rare. Near 
the pass we saw a herd of five Ovzs ammon. 

The slope down is very steep amongst sharp-edyed gravel. Finally it becomes 
more gradual and goes over into the upper part ofa valley where there was a tent 
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behind a projecting hill, At a distance, somewhat higher, another tent was pitched. 
Camp CCCLXIV was made in the erosion furrow of the valley where some snow 
was left. The grass was poor. An old Tibetan of a tent in our neighbourhood 
called the place Nemato#. Ki-ngoma is a spring forming ice-sheets higher up 
in a tributary valley to the east. Ladung-la was the next pass on our road 
southwards. 

In 9 days, representatives of all the nomads of this region would travel to 
the headquarters of the Puntso or governor one or two days westwards to pay 
taxes to him. They used to dwell some 25 days at his place. 

From Camp CCCLATV, Pan. 446, Tab. 83, is drawn showing the narrow and 
compact range to the north. To the left of N. 15° E., is the way up to Sangchen-la. 

The next day’s wandering, A/arch 27¢h, took us 7.4 km. S. S. W. and S. W. 
First we had 3.5 km. to the pass, Ladune-la, 5,302 m. high, or a rise of 356 m., 
being a rate of 1:10, From the pass we had 3.9 km. to Camp CCCLAV at 4,878 m,, 
or a fall of 424 m. being at a rate of 1:9. In both cases the gradients are, there- 
fore, very accentuated, and the new range barring our way to the south, is as narrow 
and as well-defined as the one of Saxgchen-la. The minimum temperature was at 
—19.6°; at 1 o'clock p.m. we had +8.4°, finally a sign of approaching spring. 

The valley leading up to the pass is very narrow, sometimes like a gorge. 
The hills on the sides are rounded and consist mostly of gravel and detritus without 
yrass, but sometimes covered with moss. Marmots’ holes are very numerous as the 
day before. There is only occasionally a path to be seen. A mimimal watercourse 
came cither from a spring or from melting snow. The view from the pass was 
favourable as there were no more passes for some four or five days. From the 
pass the slope is extremely steep and full of gravel. From the base of this first 
slope, the fall of the valley is moderate to the S. 23° W. It is largely filled with 
ice-sheets, sometimes occupying the whole floor of the valley. S. 21° W. a sharp- 
edged top is visible at a distance of 2 or 3 days, and S. 15° W. a continuous snow- 
covered range, obviously one of the 7y-anshtmalaya Ranges. S. 25° W. is also a peak 
situated on a range which seems to come to an end at S. 33° \W. Between us and 
this range, there are several ramifications surrounding a plain. S. 41° W. a con- 
siderable snowy peak was rising, belonging to a range, the western continuation of 
which, came in sight at S. 60° W. from a point lower down the slope. 

The valley at the south side of Zedung-/a turned more and more S, W., and 
received small tributaries from the sides. The several springs contributed to a little 
brook of } cub. m. per second containing fish. Near a large ice-sheet, Camp CCCLNV 
was pitched. A little lower down was a tent, and flocks of sheep were seen in the 
vicinity. The place was called Vang/ung. Pan. 4444 and 8, Tab. 82, gives a view 
of the range we had crossed and of the hills and ridges east and south of the camp. 
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From Zougka-tso on a distance of only 63 km. we had so far crossed six 
parallel ranges, as a rule running W. N. W.—E. S. E., and in height not to be 
compared with the magnificent ranges belonging to the 7yanshema/laya System farther 
south. These six ranges are, however, not to be regarded as continuous orographical 
features. On the contrary, it is pretty certain that they are short and interrupted. 
The range of Sha-kangsham seems to occupy a particular position as running in a 
more meridional direction, and as being higher than all surrounding ranges. It may 
be that some of the southern ranges we hac crossed are to be regarded as rami- 
fications from it. Nor is the distance very great, as the highest peak of Sha-Lengsham 
is at 4o km. from Camp CCCLANY//. 

From Camp CCCLAV the ground sank to the south for three days. 
March 28th, we marched 8.2 km, S. S.\W. and S. W., descending 137 m. or to the 
4,741 m. of Camp CCCLNI‘Y/, being a rate of 1:60. The weather was good, and 
the minimum temperature sank to only —13.8°.. The march was monotonous as we 
went down along the brook, mostly on its left side. At its right side were two 
tents. To the east a tributary valley opened, on the slopes of which large flocks of 
sheep were grazing; a nomad asserted that the owner of them possessed 3,000 sheep 
in all. Farther on, three other tents were left to our right. In the mouth of another 
eastern tributary valley, was a big blue and white tent, the owner of which was 
said to be a certain Gova Chiikyiin, a chief of the district who also possessed 40 
ponies grazing in a valley. 

We made our Camp CCCLNI’/ at the left bank of the brook which carried 
very little, and perfectly open, water. The valley was broad and its floor even, like 
a plain. The grass was bad in the region. Here our caravan consisted of 2 ponies, 
3 mules, 2 yaks and 23 sheep. We had now reached a region comparatively well 
inhabited, with a good many tents, large flocks of sheep and several menzs, some of 
them adorned with yak horns. The merchant, Tsongpun ‘Vashi, was living here. He 
called the valley Azzug-sherya. The road we had heard about several times under 
the appellation of Sepan cam or the »gold-chief’s road», was now said to cross 
the Aznug-sherya valley exactly at Camp CCCLAI’/. It comes from S. I. and 
continues to the W.N.W. just to the right of N. 81° W. on Pan. 44354, ‘Tab. 82. 

Here for the first time we heard the name d/endong-gompa, which was said 
to be a monastery about three days to the S. E. and which we afterwards visited. 
The distance from Camp CCCLNXI'/ to Mendong-gompa, is 75 km. 

The Tsongpun Tashi reckoned 13 short marches from Awag-sherya to Saka- 
dsong, and gave the following names on the road, some of which we afterwards had 
an opportunity to check as being correct: Gersang-chorten, Shore-tongpa, with a 
tent, A‘olsang, Satsot-la, a small pass, Sham po, Shore-gola, with tents, Shakar-dung, 
with tents, Newe-lungtsa, Korde, Bupge-lathtt, a pass, Samyas-la, a high pass, 
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Patsangguk (Pasaguk), Rukyok and Saka-dsong. More problematic seems the itinerary 
he gave from this camp to Raga-lasam, which passes by Penchen, Chuner-sharlune, 
with a pass, Avura, Chakung, Runemar-pelung, Vupla, Rardsong, Tavuk-la, a 
pass, Vaduiu-fanimn, Serva, Bomdar and Dorluang, from which point still six days 
were said to remain. 

Pan. 445A and 8, Tab. 82, gives a complete view of the mountains surrounding 
Camp CCCLATY. it begins with the very flat and comfortable pass to the W. N. W., 
by which the Sexfun dam was said to pass, To the right of it, we have a continuous 
panorama of the northern range, the last we had crossed. Then follow the hills to 
the cast of the valley, and to the S.S.W. the continuation of our valley which, by 
and by, turns to the S.S.E. And finally it shows a bulky group west of our valley. 

On March 29th, we follow the Avnxe-sherya valley south for 13 km,, des- 
cending 113 m. or to 4,628 m. at Camp CCCLAV//, being at a rate of 1:115,. 
‘The temperature of the night was down at only —10.6°, at 7 o’clock a.m. we had 
--13,0°, and at 1 o'clock p. m. +15.3°, being thus an amplitude of nearly 26° between 
day and night. The living rock just cast of Camp CCCLAVY, was greenish sandy 
hard schist. The ground is excellent for our march. We travel on the base of the 
eastern hills and then along the ice-sheet in the bed of the brook. One black and 
one blue and white tent, and after a while, two black tents are left to the right. At 
the first 20 yaks were kept. Three new tents were left at 1 km. to our right. At 
several places in the broad valley, yaks were grazing and once a flock of shecp. 
A wolf was scen. Kyangs were grazing at two or three places. Finally we crossed 
the ice-bed and made our Camp CCCLNV//. Sometimes the latter was very broad 
and extended. The grass was bad. Pan. 4474 and 8B, Tab. 83, represents a part of 
the surrounding hills. “fo the north our valley comes down, to the S. 29° E., is its 
continuation and our route the next day. 

On March joth, our route goes straight south for 10.6 km, descending only 
16 m. or to 4,612 m. at Camp CCCLANV///. But before reaching so far, or after 
a march of 8 km. we passed a depression of 4,580 m. which obviously was the 
lowest part of the whole valley. So far, the rate of fall was as 1:167, and south 
of it to the camp, the rise was as 1:81, At any rate it was surprising to find just 
north of the 7renshtmalaya System, a point with so insignificant an altitude as 4,580 m. 
or about the same altitude as on the Zsexgfo on the same longitude. 

‘The weather was good with littke wind and clouds. The minimum temperature 
was down at —13.2° in the night, and at 1 o'clock p. m., we read +14.6°, giving 
an amplitude of 27.8". It was the season in which the wild geese begin to move. 
Now and again we saw one, two or three of them flying over our camps. West of 
the hills to the west of Camp CCCLNI'//, some of my men reported the existence 
of a little lake. During the last two days we had seen 20 tents, and on the 3oth, 
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we saw 12 more. Still nearly all Tibetans asserted that the greatest numbers of 
sheep were grazing in the north, though we passed large flocks every day. The 
inhabitants of the tents were generally women, old men and children; the men were 
said to be absent with the flocks up in the north, where the grass was better. So 
much was sure, at any rate, that we had not met with so many nomads, tents and 
flocks farther north as here. 

Our route gocs between the base of the western hills and the bed of the brook, 
partly filled with rotten melting ice. The bed is very winding and there is some 
grass on its bank. Kyangs are very numerous in spite of the nomads. Of course 
I have only mentioned such tents as we saw. There are many others which were 
hidden in valleys and behind hills of which we only heard. Now, for instance, a 
man was seen coming to the brook with 20 yaks. 

The eastern hills are not high. From the western, a projecting spur forces 
our direction to the S. S. W. At its southern side, three tents were pitched and 
beyond the brook, two. Farther on, seven tents were passed in three camps. Very 
large flocks of sheep were grazing at different places and sometimes yaks. The 
valley is here as broad as a plain, perfectly even to the eye. The Sha-hangsham 
is now out of sight. The ground is hard clay, with scarce grass. 

We cross the brook at the point where the height was 4,580 m. Its direction 
is here S.S. W., but it may turn more to the S. W., and the deepest depression of 
the region may easily be situated west of our route. A short distance S. 20° W. 
of this point, we made Camp CCCLAV///, in the vicinity of a lonely tent. There 
was a frozen spring and some grass. Dung of tame yak and of kyang is abundant 
everywhere. The name of the place was Mrlu-yung-karpfo. In the course of the 
day we had passed several manzs and cairns. 

Pan. 4484, B and c, Tab. 83, shows the landscape all around the horizon. It 
gives a clear idea of the gencral habitus of the mountains in this region, flat rounded 
hills everywhere with no high peaks rising above the rest. To the right of S. 20° W., 
is the continuation of our valley which we had to follow the next day. To the north 
is a perspective of the part of the valley by which we had come in the day. 

Here we were told that in two days we would reach a lake Chunz/-/so, along 
the western shore of which our road continued south. A few days south of it, we 
would reach a river Bupltsang-tsangpo, a name that we now heard for the first time. 
Four of the districts of the province of Bougba were mentioned: Bongba-changma 
or Northern Bongba, Bougéa-sherma or Eastern Bongba, Bougba-hloma or Southern 
Bongba, and Bongba-numa or -nubma, Western Bongba. Later on we would hear 
the names of several other districts belonging to the same province. 

On March 31st, we continued S. S. W. and S. W. for io7 km. now again 
rising 193 m. from the last camp to Camp CCCLXIX, where the altitude was 
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4,805 m., being a rate of 1:55. The minimum temperature was —14.1° The S. W. 
wind was fresh at 1 o'clock p. m. and the sky cloudy, though the clouds were thin 
and white. The evenings and nights were usually clear. 

The valley by which we now continue S. S. W., has a little brook and large 
ice-sheets. It is hydrographically to be regarded as a tributary from the left, to the 
brook we had followed down from Laduuxg-la. The latter brook increases in volume, 
by and by, as it receives many contributions from springs. Finally it turns W.S. W., 
and perhaps N. W. to a little lake situated west of the hills. In its lower part, where 
the bed is broad, shallow and exposed, it does not contain fish. In its upper reaches, 
it is narrow, Sometimes 1 or 2 m. only, and deep, sometimes } m., and the banks 
grass-covered and overhanging; there the fish are more protected. 

The bottom of the valley is swampy and there is tussock-grass. Three sheep- 
folds were passed. At a narrow place the living rock was reddish grey porphyrite. 
Beyond this narrow passage, the valley again opens out to a plain between the 
mountains. The bed with the ice, seems to come from a comparatively high mountain 
to the S. FE. where ice is seen in a valley. West of our route, two small, dry clay 
depressions are left. The surrounding hills are reddish yellow and of moderate size. 
In the neighbourhood of a lonely tent where snow was still left, we pitched our 
Camp COCLAIN. 

The information given us here agreed well with what we had heard before, 
and seemed to be reliable. The pass to the S.S.W., was called Sa/so¢-/a, and the 
lake beyond it, Chezuzzt-tso. Five days’ journey west, was the salt lake, 7adzc-tsaka, 
the distance probably calculated from the rate of the march of sheep caravans, as 
it is, indeed, only 45 km. Bongba-changma was said to be north of Sangchen-la, 
Bongba-hloma on the Buplsang-tsang po, and Bongba-numa at Tabse-tsaka, As to 
Bongba-sherma, it was placed in the region of Tsongpun Tashi, who had_ himself 
given us the name Azzg-sherya of his district. Pan. 449A and B, Tab. 84, is of 
interest. S. 25° W. is the valley leading up to the pass, Sa/sof-/a. To the west, 
comparatively high ridges hide the view in the direction of Tadze-tsaka. N. 30° E,, 
Sha-kangshau is again visible like a lighthouse above the stone waves of the high- 
land sea. To the N. 60—68° E., the configuration of the ranges indicate a depression 
in which a lake may be situated, a matter that remains unsettled, as this part of 
Tibet has never been visited by a European. This depression is bounded on the 
N. E. by a distant range of a light blue colour and with two or three snow- peaks, 
which may belong to the same orographical system as Sha-/augshant. 

On April rst, our direction is S. S, W. for 9.8 km. We had 2 km. to Saésof-la, 
4,856 m. high, the rise thus being 51 m. or at a rate of 1:39. From the pass to 
Camp CCCLNX at 4,747 m., we had 7.8 km. and a fall of 109 m., being a rate 
of 1:72. The minimum temperature was only —7.8°, the day somewhat windy and 
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cloudy in the afternoon. This explains that the temperature at 7.30 o'clock a.m. was 
+-S.2°, and at 1 o'clock p.m. +6.1°% However, we had found that March is the 
month in which the power of the winter is broken and the spring begins. luring 
the first half of March, the winter had been so cold that one or two of our mules 
had frozen to death. In the last days of March the weather was so hot, if there was 
no wind, that we had to lay off some of our winter clothes. The ice was rotten 
and melting, snow very rare, and insects began to move on the ground and in the air. 

After crossing a little valley we entered the valley of Se/so/-/a with a well 
marked erosion furrow and much gravel. From the threshold of this little pass, which 
is only a littke more than 100 m. above the surface of Chuu7t-/so, the view is open 
to the S. S. W. and S. S. E., the rest being hidden by hills. To the S. 7° Wi a 
part of the lake is in sight, white to the left, blue to the right, indicating that it is 
still partly ice-covered. It occupies a large part of a flat depression which, to the 
south, is bounded by a mighty range with several snow-peaks and crests. But in 
the prolongation of the lake, or S. 7° W., the mountains appear lower and there we 
seem to have a favourable way for a few days. 

Here we had thus discovered a new lake, belonging to the same curious chain 
of lakes, most of which had been discovered by Nain Sing. In this chain we may 
reckon Texgrt-nor, Mokren-tso, Kyartug-tso, Chikut-lso, Marchar-tso, Neangtse-lso, 
Dangra-yum-tso, Tert-nam-tso, Karong-tso, Chanit-tso, Tarok-tso, Tabte-lsaka, 
Poru-tso, Shovo-tso and Neanglartug-tso. It 1s worth while remembering that the 
extensive latitudinal depression which is indicated by this chain of lakes, affords the 
most splendid northern boundary of the orographical system of Zranshzmalaya. 
Shurz-tso, on the other hand, does not belong to this chain of lakes, as it is situated 
in the middle of Central Transhimalaya. 

On the pass the rock consisted of red quartz-porphyritic dacite or tuff-por- 
pnyroid. The slope down is moderate amongst gravel. At its base the grass was 
good, Farther on, the clay ground is barren in some places. From the N. W. a 
large valley enters with a red conical mount in its background. In its mouth there 
is a spring surrounded with ice and grey clay hills. To the left, at the base of a 
conical hill which had been visible two or three days, was a tent and flocks of sheep. 
Three sheepfolds were passed. In the valley were the tracks of several hundred 
yaks, which had marched to the N. W. through the above-mentioned valley, obviously 
to Yabze-tsaka for collecting salt. 

We ascend a flat ridge which borders the lake depression on the north. 
On its top was a man? with yak horns; two round »wexzs had been seen on the 
southern side of Sa/so¢-/a. To the S. 81° J£. opens a considerable valley at the 
southern base of the large conical mount. Just east of our route, 1s a little dry, 


clay depression. From the flat ridge we go down a terrace to an erosion bed, with 
38. NV. 
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a large ice-sheet. In the neighbourhood, two armed men were watching 300 sheep. 
They proved to be merchants, and their sheep were loaded with salt in small sacks. 
They came from Zadze-dsaka which was pointed out as being situated N. 55° W., 
and. they had been on the way for seven days. They had marched by the same 
NX. W, valley where we had seen the tracks of the yak caravan. So far as I have 
been able to make out, there is no pass to cross on this road which follows a 
latitudinal valley, The men asserted that only natives of Bougéa were allowed to 
break salt from Zadse-/saka, all other Tibetans having to pay taxes. The district 
of the salt lake, they called Bougba-barma. Camp CCCLNN, they called 71 pu- 
fok and the little depression N. E. of it, Chabuk-/so. Then they slowly disappeared 
to the S. 60° E. Their home was at Vangchut-langa, 20 days EK. S.E. They march 
very slowly, and the sheep graze during the march. A lonely wanderer told us of 
the pass, .Vma-4ung-la, farther south. Wild geese became more numerous, flying 
north as a rule. 

Pan. 450A and B, Tab. 84, gives an idea of the region just described in words. 
To the north, is the entrance of the valley which, turning to the left or N. W., goes 
to Tabrc-lsaka. NN. 13° E.is the direction of Sa/sot-la, N. 63° E. is the compara- 
tively high conical hill, and to the east is the mouth of the large tributary valley 
mentioned above. To the south is the depression of Chunit-/so, and to the S. W. 
and west a part of the range along which we were to go south the next day. 

On April 2nd, we continued S. S. W. for 14.5 km. to Camp CCCLN NT, 
which has about the same height as the previous one or 4,747 m. The minimum 
temperature was —11.6° and the day was windy and cloudy. The morning was nearly 
always clear and calm. Many flocks of wild geese were coming to and leaving the 
open water of the frozen pool near the camp. Another very shallow and frozen 
pool was situated south of the camp, and should rather be regarded as the cut-off 
northern-most end of Chazz/-/so. At its northern shore very near our camp, several 
springs come up. One of them was as hot as it could be on this height, the water 
boiling and sending up small clouds of vapour. The water has a sulphureous odour; 
it 1s surrounded by formations of calcareous sinter. A little brook from this spring 
enters the pool which is kept open for a short distance by the hot water. The 
red conical mount belongs to a range stretching N. N. W.—S. S. E. and running 
along the eastern shore of the lake. 

Leaving Camp CCCLNXX, we follow the eastern shore of the pool and soon 
reach the northern end of the lake. The pool is in connection with it by means 
of a broad bed between low terraces; in this bed the water partly runs below the 
earth. The pool is only a trifle higher than the lake, Camp CCCL.VN being only 
2 m. above Chazzt-tse, which, therefore, is at 4,745 m. Along the western shore 
of the lake, the soil consists of light grey clay, perfectly even. The water of the 
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lake has a brackish taste, as has also the pool, though several of the springs are 
fresh. After a few kilometers, we cross an old beach-line and go up on the top of 
a terrace consisting of hard, fine gravel, below which the clay ground continues. 
West of our route, is a range with ramifications and valleys; from one of the latter 
a little brook comes down; on its bank is a tent. Along the shore, there are several 
springs forming small pools surrounded with grass. The greater part of the lake 
was frozen. In the background of a new valley from the west, there is a dominating, 
prismatic mountain. Along the base of the hills, the ground is barren, as usual. It 
is noteworthy that there is more and better grass in northern Chan g-dang than here, 
which may to a certain degree, depend upon the consistence of the ground, being 
more gravelly in the south. 

The water in the next little brook was quite red, probably it came from melting 
snow on some slope of red material. The next brook, like the others, entered the 
lake which seems to be fed by springs. The even plain along the shore, becomes 
broader. Near Camp CCCZLNN/, a brook came out from the valley called Syznkuk, 
forming an ice-sheet some 300 m. broad in the bed outside the valley. Here two 
tents were pitched and flocks of sheep were grazing on the neighbouring slopes. 

From Camp CCCLNAY, situated at the mouth of the valley Svzvsuk, Pan. 452, 
Tab. 85, was sketched. N. 33° E., the red conical hill is visible and to the 
N. E. and east, the bulky and dark mountains on the eastern side of the lake. 
From our route it is impossible to see how broad the plain is along the eastern 
shore of the lake. It has the appearance of being very narrow, which, however, 
may be an optical illusion. To the S.62°E., the country is very flat and open, and 
here indeed is a latitudinal valley just north of A’axong-‘so. In the background of 
this valley we had seen, from a point just north of the camp, a range which might 
be the FE. S. E. continuation of the one with the pass of AYma-/ung-la. North of 
this latitudinal valley, there is, to the S. 84° I, a culminating peak. S. 35° I. is a 
conical peak, not very high, but dominating, as it is surrounded by comparatively 
low ridges. Of the depression of A’avoug-tso, nothing could be seen, nor did the 
nomads say a word of its existence. It was impossible to get any clear idea of the 
country to the south. The southern horizon, however, was barred by a mighty dark 
mountain range with some snow. We were approaching the 7yanxshimalaa! 

During the last days we had passed many tents and many flocks of sheep, 
as well as yaks. When leaving Camp CCCLANN, we had seen on the hillsides to 
the east, at least goo yaks in three flocks. These may perhaps have belonged to 
merchants bringing salt from 7wéze-/saka. 

At Camp CCCLNA/ we have come into connection with my fifth crossing 
of the Transh?Zmalaya, the description of which has been given in Vol. HE, p. 314 ef seg. 


ALONG THE UPPER SATLE] 


CHAPTER XXIV. 


FROM MANASAROVAR TO THE SHIB RIVER. 


In Vol. IT of my personal narrative, »Transhimalaya», I have given a de- 
scription of the last section of my journey in Tibet, from Camp CCCCL/ to 
Camp CCCCELNNAV, in and along the valley of the Swé/ce/, from Tokchen to Poo, 
the first station in British India I reached. This description, however, chiefly deals 
with my personal experiences and adventures as well as with the monasteries along 
the road. A number of photographs and sketches illustrate it, to which I refer. 
There now remains only to give a short report of the chicf geographical features 
of the same road, a report which properly will have to be regarded as an explana- 
tory text accompanying the last part of Pl. 24 and the whole of Pl. 25 and 26 of my 
map. This text is at the same time, a direct continuation from the chapter on my 
sixth crossing of the 7raushzmalaya, Vol. Ill, p. 324 ef seg. of the present work. The 
first stages of this section of the journey, took me along the shores of the J/anasa- 
rovar and Rakas-tal Lakes, and will, therefore, be particularly briefly described, as 
all my observations on and around the lakes have already been entered in Vol. II 
of the present work. The same may be said regarding the old bed of the Sadé/c/ 
and the relation of this river to the Rekas-tal. This problem has been dealt with 
in Vol. II, p. 169. 

At Tokchen on the Swmo-lsangpo, we were at a height of 4,634 m. and 
travelled down the river, Faly 2444, 1908, to the mouth of the valley where the 
last good grass was growing and the height was 4,611 m. The minimum tempe- 
ratures of the nights, were now always above the freezing point with only one or 
two exceptions. The meteorological observations will be found in Vol. VI. of this work, 

The next day's march took us down to the northern shore of JJ/anasarovar, 
the even plain of the shore being bounded by a terrace of gravel. On the plain 
the grass was very good and thick. Here the oblong lagoon, which some Tibetans 
called 77xg-¢s0, is to the right of our course and is jn connection with swamps, It 
had now changed its outlines since 1907 and contained more water. The brooks, 
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Pachen and Pachung, enter the lagoon from the north, and their water leaves it to 
the south and forms an affuent to the J/anasarovar. The joint river now had, at 
the place where we crossed it, a breadth of exactly 100 m., an average depth of 
0.15 m. and an average velocity of 0.35 m. The volume of water amounted to 
3.25 cub. m. per second. The water was nearly clear, the bed consisted of sand and 
silt, partly very soft, as the animals sank deep into it. 

We then followed the narrow neck of land between the Jake and the lagoon. 
It is a terrace with slopes on both sides. Along the very edge of the lake, there 
is a series of very small lagoons which will be inundated during years with an out- 
flow to Rekas-tal. Mount Pund7 was in sight the whole day, Curla-mandata 
was hidden by clouds, and Avw7/as got rid of its clouds towards evening. Camp 
CCCCLIST was pitched on the left bank of the little river Gyama-chu, on the right 
side of which the monastery of Langdo-nan-gonpa was situated. At our camp the 
little river was now 12.41 m. broad, its average depth being 0.39 m., and its average 
velocity 0.83 m., the volume of water was 4.014 cub. m. per second. 

On Fuly 26th, we travelled along the shore to Ch7u-gompa, passing Chérgip- 
vompa on the way. It was the same road as in 1907 (CP. Pl. 12). The next day 
we continued N. W. at some distance north of the bed, from A/anasarovar to Rakas-tal 
and near the latter lake, entered ground that was new to me. It was slightly undulated, 
partly barren but north of the lake very rich in excellent grass, where the inhabitants 
of Parka use to have their flocks in winter. JJ/ount Ka7las seemed to be a little 
more snow-covered than the previous year. 

On Fuly 28th, we continued across the grass steppe, crossing the river which 
comes down from the A’a7/as and surrounding mountains. A Tibetan called it Toan- 
Ale-hlachu, which, however, seems doubtful. It is obviously formed by the two rivers 
which come down on each side of the A’azlas, the eastern being called Dopchcn- 
chu, the western, /Y/achu-chu, According to Ryder’s map, Sheet No. 14 S. W., two 
rivers from the mountains to the N. N. E., join just a little above Parka. These 
two rivers are obviously identical with the two I surveyed on the A‘az/as. It enters 
the Rakas-tal at about the middle of its northern shore. I made an approximate 
calculation of its volume of water, the breadth being 125 m., the average depth 
0.3m. and the average velocity 0.4m. The volume would thus be about 15 cub. m. 
per second, which may be considered as a large affluence. Another much smaller 
affluent from the north, which also is to be found on Ryder’s map, may come from 
Khaleb. This, however, I cannot make out, as I have not followed the course of 
these rivers up to the mountains north of the lake, from which they come. On 
Pl. 12 it will be seen that I, in 1907, crossed the same river higher up and west 
of Parka. On my way from Parka to A*halcb, } crossed two watercourses, Syae- 
chu and Lashu (Hlachu?) which scem to correspond to the two rivers on each 
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side of the A@7/as, At 2 km. from Camp CCCCLVT, our road crossed a rather 
insignificant depression with swampy ground which farther S. E., contained some pools 
of stagnant water. This was the old bed of the Sa//e7, Then it was left out of 
sight until Camp CCCCLIT, Serlep-yung, which was pitched at the left side of 
the Seé/e7 bed. Here it contained both pools and springs, though the water was 
not good. According to my instruments, the absolute altitude of the place was 
4.585 m. This would be 4 m. below the surface of Rekas-/a/, and we would have 
passed the little threshold, from which the Sw//e/ bed begins to fall N. W. 

As the hypsometrical relations along the valley of the Su//e7 are of great 
interest, and give a very clear conception of the accentuated relicf, | am going to 
give the distances and absolute altitudes of the following stages. We have just left 
the J/axesarovar with 4.602 m. and Rakas-tal with 4,589 m.. and our journey 
from Jokchen to Scrlep-yung has been accomplished at approximately the same 
altitude, or on the platform of a high plateau-land surrounded by gigantic moun- 
tains. We have found that the plateau-land of .Woexesarocar was somewhat higher than 
certain parts of the Chang-fang plateau, for instance, between Camps CCCLANI// 
and CCCLNV///Z. rom the mountains surrounding the Sacred Lake, the Brah- 
maputra, the Indus and the Saf/cy take their rise, their upper courses and their 
upper tributaries belonging to what v. Richthofen calls the peripherie region, inside 
of which is the great self-contained area of Central Asia. The greater part of my 
journey falls within the boundaries of the latter area. My journey along the Se//e/, 
traverses a mountainous country, a part of //zmalaya, that is typically peripheric. 
The road I took is well-known since many years, and has been deseribed several 
times. Still I enter my own gevgraphical, topographical and hypsometrical obser- 
vations, or, at any rate, their principal features, in order not to miss the opportunity 
of giving an example of the great morphological difference between the plateau-land 
with the horizontal lines prevailing, and the peripheric region with the vertical, or 
at least very steep lines, prevailing. The profile line of the route, of course, becomes 
very irregular on account of its not running along the river itself, which would be 
impossible, as the river flows, for long distances, in deep-cut gorges with vertical rocks. 
It runs wherever it is possible, between hills and across passes at the sides of the 
river. Therefore, though the road as a whole goes down, it sometimes happens that 
a certain camp has a greater altitude than the one preceding. During the first stages 
from Serdcp-yung, where the slope downwards begins, the fall is very gradual, some- 
times insignificant, though not quite as gentle as the Gartong and Upper /udus. 
The great differences of altitude belong to the latter half of the road. 

Thus the section from Ser/cp-yung or Camp CCCCLIT, on a march of 13 km., 
on July 29th, 1908, to Chukla-ling pa or Camp CCCCLITT/, the ground rises from 


4,585 m. to 4,615 m. or 30 m. which is a rate of only 1:433. The rise of the 
39. IV. 


206 FROM MANASAROVAR TO THE SHIB RIVER. 
0 


ground here, depends on the fact that Ser/ep-yung is situated at the old bed of 
the Saé/c7, whereas Chukla-lingpa is on a tributary to the right of the main river. 
The first 5.5 km. of our road, followed along the left bank of the old bed, which 
eradually became more and more distinctly cut out in the ground and its erosion 
terraces became morc clearly developed. Sometimes the latter even made the im- 
pression of still being under the influence of erosion. Now, the bed contained more 
water than the previous year, though practically only pools of stagnant rain-water. 
From the slopes of the hills to the S. W. of the bed, several erosion furrows and 
ravines came down, joining the Saé/c7 bed, now all of them dry. During and after 
rain they bring their tribute to the Sa//c/, the course of which, therefore, becomes 
regenerated already a short distance west of the threshold and after the interruption 
of its course by the Aakas-/al, To avoid the tributaries, we cross the bed of the 
main river, and begin slowly to rise S. W. towards a secondary threshold, leaving 
to our left the rocky gate by which the S//c/ enters into the first of its narrow 
gorges. 

A road to Gyanéma coming from Parka and other places, here crosses the 
Salle] and leaves the gorge to the right, ascending to another threshold on the left 
side of the river. The mountains south of the river, were called Amar. Chukla- 
yogma and Chukta-kongma were said to be transverse valleys in the mountains to 
the N. FE. of the road to Gartok. Damgong-lungpa is a little valley in the nearest 
hills to our right. Lamechuger-tsangpo is a brook, and then Neuchune-ling pa a 
valley also to our right. Rong-chung was said to be the name of the Sa//e/ gorge. 
T cannot regard these names as reliable as they were given by the single guide we 
had and there were no inhabitants or wanderers to ask. 

Our road slowly rises to the little, flat threshold, Ménehung-la, with a cairn 
at the height of 4,645 m. The ground is traversed by several small furrows going 
down S.W. to the Sa//c7, all without water. At Chaukla-lingpa, our camp, there 
was a brook with water, about 0.1 cub. m. per second. It pierces the rock in a deep- 
cut gorge down to the Saé/ey Only a caravan of sheep on its way to Gyandma, 
had been seen. Kyangs were grazing here and there. It had rained the whole 
night as in the afternoon the day before. 

On Faly joth, our road goes W. N.W. for to km.,, falling to 4,517 m. at 
Camp COCCLIVITI, Dilchn-gompa. The fall is 98 m. in this distance or at 
a rate of 1:102, The road crosses a little insignificant threshold beyond which 
it. goes down to the sharply marked valley of Chukla-kongma. There is some 
tussock-grass, To the left is a hill called Maga-nakbo. West of the valley, the 
ground again riscs to a very Jow threshold, after which we have a plain to 
the south and low hills to the north. The whole country falls southwards to the 
valley of the Sef/ey which is out of sight. Several small beds go down to the 
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south, some of them containing stagnant rain-water in small pools. To the south 
is the region, //orgyava, with a place called .Veane/sang; west of it, we have 
Vumba-taktsa with a place, Gya-shaotse. The ground consists of fine gravel with 
some grass. About halfway, the living rock was yellow, fine, crystalline limestone. 
The little monastery, Dé/chu-gompa, is situated on the flat slope of a low hill on 
the right side of the Se//e7, Here we were 72 m. below the surface of Nahas-tal. 
On the left bank of the Svzé/e7, 14 tents belonging to Ladaki and Gurkha merchants, 
were pitched. 

The next march, Fuly 31s¢, goes 15.5 km. N.W. along the Sa//e/, the river falling 
S5 m.or to 4,432 m. at Camp CCCCL/N, the rate being as 1:176. The fall of 
the river is, therefore, still very gradual. The road follows the southern base of the 
hill, down to the bed of the Sa/é/ej which now, after the rain of the previous day, 
had a good deal of brownish grey water. Irom the left, the river receives the two 
tributaries, Shert-nanrking and Chartke-tangma, Vhe road crosses the Sa//e7, Ina 
widening of the valley, there was at the left side of the river, a pool of rain-water. 

After crossing the Swé/e7 once more, we reach the point where the right terrace 
is broken through by a considerable tributary, obviously coming from the 7rans- 
himalaya and crossing the /asam or highroad to Gartok. The gravelly floor of 
the valley is first traversed by 3 or 4.smaller branches after which follows the main 
branch, being 53 m. broad, 0.3 m. deep as an average and with an average velocity of 
1 m. the volume thus being approximately 16 cub. m. per second. ‘The water was 
thick with solid material and streamed with great force and noise. It had rained 
the whole day before, and the drainage area of this tributary had obviously been 
specially exposed. The rest of the day, we follow the right side of the joint river, 
which from here gradually increases and grows to the mighty Sw//e7, We stick to 
the floor of the valley, riding amongst gravel and with an erosion terrace 8 or 10 m. 
high immediately to our right. Above this terrace there is another about 30 m, above 
the river. ‘The left terrace is well marked the whole way though, lower down, one 
sees three terraces, the highest some yo m. above the river, They prove that at 
an earlier period, large quantities of water have flowed down through the bed, at a 
time when the J/exasarovar and the Rakas-/ad were in uninterrupted communication 
with the river. 

After a while we cross another tributary from the right piercing the terraces in the 
same way as the first, and carrying 3 cub. m. per second of yellowish brown water. 
At several places in the valley, springs come up and every one of them delivers. its 
tribute to the Sw//e7. Very often the river is divided into two or more branches, 
where the valley is broader, Sometimes the ground is swampy from. spring-water, 
For a few km. the river flows to the WN. W. As a rule the bed is 100 or 200 m, 
broad between the terraces, and 2 or 3 km. between the bases of the mountains, In 
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the bottom of the valley, there is often excellent grass, Hares are the only animals 
we see. For a short distance, the road goes on the top of the lowest terrace where 
the ground is gravel. On the left side, is a red hill called A/apcha-tvbu, in the 
vicinity of which, a little lake or pool is said to exist. Flaving passed two empty 
shepherds’ camps, we again go down from the terrace. A little farther on, we camp 
at a place where the Seé/e/ is divided into two branches, and the region is called 
Tertapurt-shung. » Opposite this place, a left tributary valley called Zara-hungyok, 
enters the Satle/. Vrtun and Karfo-ntnde are said to be regions to the S, W. 
At our camp, an abundant spring of limpid water came up from several openings 
on the right bank and carried perhaps 4 cub. m. per second. Its temperature was 11.55°, 
whereas the river, above the spring, was 16.25°. 

On August 1st, we travelled 12 km. N. W. and W.N.W. on the right or 
northern side of the Sa¢éc7, the ground falling 87 m. or to 4,345 m. at Camp CCCCLA, 
being at a rate of 1:138. It rained hard the whole night; in the morning, there 
was no precipitation; before 10 o'clock a. m., it begain again and continued except for 
one hour; from 1 to 3 o'clock p.m. it rained very hard. I got a good illustration of the 
summer rains in the Himalayas and how they fill the beds of rivers and brooks with 
muddy water, making journeys in these regions somewhat difficult. 

Only a few hundred meters below Camp CCCCLIN, the Satle7 enters, to the 
N. 70° W., a very narrow rocky gate with steep sides, which forces us to ascend 
the right terrace, here about 50 m. high. After a few minutes, we find that the 
terrace is pierced by a valley coming from N. 46° I. and called Zoksdo-shdr. On 
its floor, the greyish yellow and winding river of that name is streaming with great 
noise and roar, and on its sides, the bottom of the valley is partly filled with 
gravel, partly overgrown with good grass. We descended again from the terrace. 
The river was divided into three branches and the maximum depth was exactly 1 m. 
I made an approximate calculation of the volume. The first branch had a breadth 
of 7m. an average depth of 0.3 m, and an average velocity of 1 m., the volume 
being 2.1 cub. m. per second. The second branch had a breadth of 22 m., an average 
depth of 0.5 m. and an average velocity of 1.5 m., the volume being 16.5 cub. m. 
per second. The third branch was 11 m. broad, had an average depth of o.4 m. and 
an average velocity of 1.6 m., the volume thus being 8.3 cub. m. per second. The 
whole volume of the river was, therefore, 26.9 cub. m. per second, showing the influence 
of the last rains on the dimensions of Zohkdo-shdr. 

On the other side, we had again to ascend the 50 m. terrace, but here we 
had an older terrace to the right, being some 10 m. higher. Two or three dry 


* The correct spelling would be 7v/hapuri, but | have used the pronunciation J heard at the place. 
Pherefore, I have also Tretupuri (not Tertapuri) for Camp CCCCLX. 
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ravines are crossed, After a while we again had to go down to a tributary valley, 
of much the same appearance as the first, the Zoksdo-nub. Vhis was divided into 
two branches. The first was 22 m. broad with an average depth of 0.5 m. and an 
average velocity of 1.6 m., its volume being 17.6 cub. m. per second. The second 
had a breadth of t1 om. an average depth of 0.4 m. and a velocity of 1.5 m., its 
volume being 6.6 cub, m. per second, The whole river, therefore, now carried 24.2 cub, m. 
per second. These two tributaries, the eastern and western Zoo, brought, therefore, 
down to the Saé/e7 the considerable amount of 51 cub. m. per second, a volume that 
would increase if the rains continued. ‘Together with the two tributaries of the previons 
day, we had, therefore, already controlled 70 cub, m., not counting the brooks from 
the left tributaries nor the additions from springs. In these high parts of its course, 
the river will change in volume from one day to the next, only lower down the 
quantity of water will be more regular and steady. 

From the Zohdo-nub, we ascended the 50 m. terrace a third time, where the 
ground for several kilometers was nearly even and consisted of gravel with some bush 
vegetation. Here and there, cairns and a round wan? were built; a few ravines 
were crossed. To our right we have low flat hills, being the remains of old terraces, 
and beyond them the 7ranshemalaya, now snow-covered, was dimly scen through 
the rainy dusk. Two or three hundred meters to our left, the Sa/de7 was streaming 
in its deep-cut gorge which it has carved out in solid rock. Now, after the rain, it 
scemed to fill its bed completely. The last bit of the day's march winds amongst 
low hills and slopes, and here the 77rthapurt-gompa, or Tretapurt, as it is pro- 
nounced, appears at the foot of white and reddish yellow rocks. It is_ situated 
on a platform or top of a terrace, and below it are many chorfens and aomant 
over 100 m. long. Dorche Pagmo-lagang is a part of the temple near the bank 
of the Saéle. 

The lamas affirmed the names of the tributaries we had already crossed as 
being from west to east: Tohkbo-nub, Tokbo-shér, Goyak and Chvkta, At the right 
side of the mouth of Tokdo-shdrv, the rock was yellow, fine crystalline limestone. At 
the monastery, the living rock was grey, partly recrystallised, limestone. Greyish 
white fine-grained quartzite was also seen. The whole slope near the monastery ts 
full of curious formations of calcareous sinter, some of them reminding one of stalag- 
mites and obviously formed by springs. The Sa//c/ has cut its bed down through 
limestone. It is a curious fact that where the right tributaries enter, as ¢, @. at the 
mouth of the Zokde-shir and Tokbo-nnéd, their beds become very narrow just at 
the entrance to the main valley, and that, in cach instance, a rocky gate is open 
to the Se//ey. The fall of the tributaries is also much steeper than that of the main 
river. Below the temple, two hot springs come out with boiling water, sending up 
clouds of vapour; they are surrounded by calcareous sinter. 
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On Angust 2ud, we continued down the Sa//e7 which already here is a magni- 
ficent river, travelling, as hitherto, on its right bank, The direction is W. N. W., the 
distance 7.9 km., the fall 50 m. or to 4,295 m. at Camp CCCCLNY, being a rate 
of 1:158. The road goes along the base of the lowest terrace. To our left are 
splendid meadows of intensely green, fresh grass, and at some distance, the river. 
The bed of the Sa//ej which, above Z7?rthapur?, has received a tributary called Gyaima 
from the left, is here more flat and shallow in accordance with the valley which is 
more broad and open. Caravans of yaks and single horsemen, on their way to 
Gyantma, crossed the river at well-known fords. 

After a few kilometers, we pass the mouth of the considerable right tributary 
valley by which the river, J/exser-chu, comes down. Here it seems to come from 
N. 28° E. A few km. higher up on it, is A/ense, a station on the /asam or high 
road, The river was said to have two feeders from two different valleys, J/emser-chn 
now had a breadth of 18 m., an average depth of 0.5 m., a velocity of about 1.5 m. 
and a volume of 13.5 cub. m. per second. Two small branches east of it carried 
3 cub, m., so the whole river had about 16 cub. m. per second. 

From here the road continues nearly west along the base of the terrace, stil] 
with luxuriant grass along the Seé/e7, The large river, which thus has got another 
considerable addition to its volume, sticks to the left side of its valley. Four very 
sharply marked terraces arc scen on the left slopes, the highest perhaps 100 m, 
above the river. The road then traverses yellow ground of alluvial clay. At a 
projecting part of the terrace, called Gerik-ynng, was a well-known camping place, 
as could be seen from the remains of caravans, A short distance below this point, 
the Se//e7 enters a rocky gate and begins a new narrow passage of its course. Just 
above the gate, a large tributary joins the river from the south. It is called Halchor-chu 
and is said to come from the two valleys, AZvuchen and Affuchung, and from Gyantnue 
and Shayok, A Lama who accompanied us, pretended that //a/ehor-chu was as big 
as the Sw//ey itself, which could not be determined from our route, but may be true. 

From Gerzk-yung, Pan. 5454 and B, Tab, 103, was drawn. To the north and 
N.E., in the foreground, it shows the still low and flat beginning of the range which 
farther to the N. W., separates the Gartang River from the Sat/e7 and is a part 
of the Ledak Range. \t is, indeed, so low that a series of high Transhimalayan 
peaks are visible above its crest, The perspective of the 7raxshimalaya disappears 
to the cast and E.S.E, In the foreground, the terraces may readily be discerned, 
pierced by northern tributaries, To the S. E. and S. S. E. there are also terraces. 
About south is the extensive valley of He/chor-chu, and to the right of S. 31° W., 
we get a glimpse of the narrow gorge of the Sat/e7. 

On Angust 3rd, we marched 9.5 km, to the W. S. W., sinking 27 m. only, or 
to the 4,268 m. of Camp CCCCLA//; the rate of fall is thus 1:352, showing that 
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the fall of the river still is gradual. As the river here passes in its rocky gorge, 
the road has to wind amongst the mountains north of it. The descent is, therefore, 
by no means gradual, on the contrary, the road goes up and down the whole time. 
It crosses two secondary thresholds, the highest of which is 4,535 m. high or 240 m. 
above Camp CCCCLN/. Our road at first runs S. W. with a low ridge to the 
right and swamps and meadows with springs to the left. The projecting spur of 
the ridge near the Sué/cj is called Pelgyc-pugu and on its top, there are ruins of 
walls called Awrdoug. Just west of the spur, a valley, Charnak-chu, comes down 
from the region of Yarko-/a, so far as it is visible from the N. 6° W. This river 
was not very swollen; it was divided in several branches, and an approximate cal- 
culation gave a breadth of 73 m., an average depth of 0.15 m., a velocity of 1 m. 
and a volume of 13 cub. m. per second. The water was nearly black. Thus the 
Sedles receives a new considerable addition. The largest tributary so far, is, however, 
the /falchor-chu, which now is visible, coming like a brownish grey body of water 
out of its narrow valley to the S.E. If it were true that this river was as big as 
the Swé/c/, the joint river should, below its entrance, carry at least 180 cub. m. per 
second and should, therefore, already here, be much larger than the 7sengpo the 
summer before. 

At the junction with the Charnak-chu, the valley is broad and flat and the 
Satlcy divided into several branches. The landscape begins to assume the features 
of cafions, with very steep slopes and terraces; at the right side of the Charnuak- 
chu, there is a block standing, at the base of which are the ruins of 10 chortcus; 
another chorfcn is seen on the bank of the Sad¢/cy. Just below this widening, the 
Sudfcy enters its narrow gorge, where there is no possibility of progress, at least not 
in this season. The road, therefore, has to cross two ramifications from the monn- 
tains on the right side and two secondary thresholds. First one has to cross the 
mouth of the valley, 7se/dé/, which is narrow and by which no road or path exists 
to higher regions. On its other side, our road goes very steeply amongst gravel 
and small furrows up to the first threshold, 7ye/dé¢-de, from which we have a fine 
view backwards the way we have come, the valley being visible so far as the drizzle 
allows. It is a very picturesque view. The ridges and ranges surrounding us are 
of about the same height and give one the impression of a general evenness. But 
the Sw//cf and its tributaries are deep-cut in nearly vertical cafions down through 
the earth's surface. The 7ranshimalaya was not in sight on account of the rain. 
Though the Saé/c/ is quite close to our left, it is not visible, but we see its winding 
gorge with nearly vertical rocks. Beyond 7se/dét-le the road may be about 200 m. 
above the river. The ground is rocky or full of gravel and blocks, and sometimes 
we have real abysses to our left. The first pass is 4,495 m. high, the second one 
is 4,535 m. Irom the latter we have a fine view of the slighty winding Saédc7 
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valley down to the green meadows of Chang-/ung. From the second, 7se/dét-da, 
the road goes down by a real labyrinth of ridges, crests, deep furrows and small 
valleys. Sometimes we go both on the left and the right side of the same ridge, 
in both cases with deep valleys on the sides. These valleys were now dry, and they 
are very short. 

From the pass we have a slope of nearly 300 m. down to a little patch of 
even grass-covered ground on the right bank of the river, where Camp CCCCLN// 
was pitched, just below the rocky gate by which the Sa//cj comes out of its narrow 
gorge. The river is here in one compact mass of brownish grey water rolling in 
foaming waves in the middle of the course, The velocity might be 3 m. and the 
breadth 50 or 60 m. There are no rapids in sight. Our guide said that if it had 
been possible to cross the river here, we would have had a comfortable road on 
the left side the next day. Just east of the first 7se/dé/ Pass, the living rock con- 
sisted of greyish white fine-grained quartzite. Between the two thresholds we had 
grey or yellow fine-grained limestone. On the way down from the second Ysa/dot 
Pass, the rock again was yellow quartzite with patches of rust. 

On August sth, our road goes 5. W. for 7.5 km, only descending from 4,268 m! 
to 4,259 m., or 9 m. on this stretch which is only 1 m. in 833 m, being a very 
gradual fall. In the course of the afternoon, the river fell 3 em., but during the night 
it rose nearly 7 cm. These oscillations chiefly depend upon the rain. The day's 
march followed the river closely. By a little gorge, the path goes up to a mostly 
natural, very narrow and sometimes dangerous cornice, in the solid rock. It goes 
up and down, out and in along projecting spurs and into small gorges and ts some- 
times very steep. Sometimes it passes the slippery planes of the strata and is, as 
a rule, some 60 m, above the river. The rock is a folded white fine-grained quartzite 
and grey or reddish limestone. Just above the bridge it consists of yellowish cal- 
carcous sinter and greyish white quartzite. At the bridge there is a low ridge of 
white crystalline granular limestone, which is cut through by the river, the strata 
forming an anticlinal. 

From the first difficult passage of this road, we go down to the neighbour- 
hood of the river, leaving a few small wild and rocky gorges to our right. Here 
and there are the remains of fluviatile terraces of pebbles and shingle alternating 
with sand and clay, all in horizontal layers and deposited by the river at an earlier 
epoch, They often form lists, borders and edges and bands of different colour, and 
are sometimes undermined by the river. Along the left bank, the highest are seen 
at some 70 or $0 m. above the river. For a while, the path goes along the base 
of the right terrace which is cut through by ravines. Occasionally there is a little 
even belt left below them, with grass. At the left or southern side of the Saé/ey, 
there is a comparatively broad valley coming out, in the mouth of which barley is 
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cultivated. Below it on the same side, two or three larger manzs have been built. 
Then the river is pressed together to a very narrow stream of water which rushes 
down through its rocky bed with tremendous foaming and roaring and in a series 
of white, boiling rapids. At the wooden bridge, the river is only 13.1 m. broad. 
A short distance below the bridge the Saé/e/ again becomes broad and compara- 
tively shallow and the velocity is slow. At the right bridge-head, there is a red 
chorten. The monastery Chung-lung-gompa or Kyung-lung, is built at about 100 m. 
above the river on the top of a terrace, the sides of which have been modelled out 
in a most fantastic way by the rain and erosion. The location reminds one very 
much of the monastery of Lama-yuru in Ladak. Below the gompa there are several 
chortens and mauts. Several grottoes and holes in the terrace walls seem to have 
been used as dwelling places. A little-below the bridge we camped on a meadow 
at the left bank, some 20 m. above the river. 

On August sth, we travelled 21.3 km. south of the Sed/cey Our Camp 
CCCCLATI/ at Chung-lung-gontpa, was at an altitude of 4,259 m., Camp CCCCLNIV’ 
was at 4,270 m. Between the two, we crossed a pass, J/un/o-mangbo-la, of 4,534 m. 
From our meadow we went down to the river, leaving the gompa to our right and 
5 tents to our left. For an hour the road follows along the left bank. The Sa¢/e/ 
is here imposing, working its way between steep hills and sometimes there is 
hardly room enough left for the road. Small transverse valleys enter from both 
sides, springs are numerous and the ground occasionally swampy. We reach a point 
where the river again enters a very narrow gorge between perpendicular and_ partly 
overhanging rocks. The whole mass of water presses against the left side and forces 
the path to leave the course of the river. We, therefore, ascend the hills to the 
left of the Swé/ej; it goes steeply up to a considerable height, the gorge of the 
river is seen deeper and deeper below our feet, and the distance from it increases. 
We ascend higher and higher. Finally we reach the flat and gravelly secondary 
pass, A/unto-mangbo-la, at 4,534 m. Near it, several cairns were built. [from here 
the gorge of the Laugchen-kamba, as the Sailej is called by the Tibetans, is seen 
like a deep caiion in the earth’s crust, but not the river itselt. 

From the pass the slope down is gradual. A series of cairns is passed again. 
From the last one of these, the descent becomes very steep down to a deep-cut 
valley where the height is 4,342 m., or nearly 200 m. below the pass. This tribu- 
tary from the left or south to the Swé/e7, is like a cafion, and receives several small 
tributaries from the right; it contained a little brook generally flowing below the 
gravel in the bed. 

The path then follows the bottom of this valley up towards the second pass 
of the day, being 4,483 m. high, and also marked by some cairns. At a short 


distance from it, we have more dominating peaks both to the north and _ south. 
go. IV. 
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Then the ground is very even and overgrown with some vegetation. Suddenly 
one again stands at the edge of a new cafion furrow, sharply marked in the ground 
and more than 100 m. deep. Therefore, we have to go down to its bottom, where 
the height was 4,369 m. It did not contain any water now. At its left side we 
have to ascend exactly as much as we had just descended. On the left edge, there 
was again a cairn. Our direction, which hitherto has been W. S. W., now becomes 
S. 25° W. on the ridge between the cafion valleys. The top of this ridge forms a 
plain which, to the naked eye, seems to be perfectly level, though it falls slowly 
towards the valley of the Saé/e/. 

After a march of about 2 km. on this even ridge, we again reach a very 
deep and energetically eroded cafion with a considerable river coming from S, 12° W. 
and called .$426. It joins another river a little lower down, called Lak, and coming 
from S. W. The joint river, 5/26, then goes down through a narrow gorge to the 
Satlej, its course being N.W. The Sfzé valley was here 243 m., cut down, as 
at the edge of the plateau at its right side, the height was 4,513 m. and in the 
bottom of the valley 4,270 m. The name of the place was said to be Aande. At 
a distance of two short marches to the south and S. W., a black mountain range 
was visible with some snow peaks of no very great altitude. 

Pan. 548, Tab. 105, is a little sketch of the S/zd valley to the N. 44° W. 
A little below Camp CCCCLX///, the living rock is black schist; then, along the 
Satle7 to the beginning of the gorge it is yellow, fine, crystalline limestone alternating 
with quartz schist; the same rock prevailed up to the neighbourhood of the first 
pass. In the deep valley west of A/unto-mangbo-la the living rock is black phyllitic 
schist, which then seems to prevail the whole way to the camp. 

We were accompanied part of the way by a Tibetan yak caravan loaded with 
tea. No other human beings were seen, and of animals, only 12 Owes ammon. 

On August 6th, we proceeded 19.8 km. west, N. W. and north, At Aande 
we were at 4,270 m.and at Camp CCCCLXV at 4,396 m. The river Sézb, Shzp 
or Shzbe-chu, at the right bank of which we had camped, was now 22 m. broad, 
had an average depth of 0.35 m., and an average velocity of 1.5 m. The volume 
of water was thus 11.5 cub. m. per second or 12 cub. m. together with a little side 
branch. It had not rained the last days, otherwise this river would have been con- 
siderable. Then we cross the terrace between the S/z6 and its left tributary for 
which we could:not find any name. The terrace corresponds with the lowest or 
10 m, terrace we had seen before. On the top of it were a few ruins of houses. 
The tributary was crossed after we had come down from the terrace; its dimensions 
were: breadth 9 m., its average depth 0.25 m., and its velocity about 1 m., the 
volume thus being 2.3 cub. m. per second. Its water was perfectly clear, whilst that 
of the S426 was as muddy as in the other tributaries. We had so far measured 
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1g! cub, m. per second for the whole Sw//e7. In this figure, however, the tributaries 
on the opposite side are not included, nor small brooks from springs. ‘The volume 
is, therefore, greater. 

As usual, the ascent begins at once and is very steep. ‘lo the right is 
seen the narrow gorge by which the joint S47 River goes down between wild rocks 
and nearly perpendicular terraces to the Saé/e7, Our road traverses three terraces, 
crosses a tributary bed and ascends a valley. On the platform of the hills, there 
are many erosion furrows, Turning N. W. we enter the large valley, Saxg-serpo, 
with hard soil and some scanty vegetation. [ere the solid rock consisted of dark- 
green serpentine. To the left are ridges and hills and from them a large tributary 
valley enters. Finally our direction becomes due north and the valley is somewhat 
broader. In its northern part, it again becomes very narrow. [lere a spring comes 
forth, forming a little brook surrounded by good grass. In the first part of our 
march the black range, south of our route, was still visible at a distance of perhaps 
20 km. and with snow here and there. 


CHAPTER XXV. 


TO THE FRONTIER OF BRITISH INDIA. 


On August 7th, we travelled 11.5 km. N. W., sinking 315 m. or from 4,396 
to 4,081 m., being a rate of 1:36. The day was rainy. The road continues down 
through the valley, now narrow as a gorge between steep rocks of the same dark- 
green serpentine as before. Now and again the little brook is crossed. After a 
short distance, the valley turns to the right and becomes broader. The path leaves 
it and ascends the hills to the left. On the top of this new bit of the platform, we 
cross an erosion furrow and after a while, stand again at the edge of a deep valley 
to which we have to descend. Its slope is comparatively steep to the N. E. and 
north. It is partly very narrow between rocks of solid material. The rocks consist 
of yellow and red jasper and quartz. From the right a tributary valley joins it, and 
the joint valley falls to the west and has a little brook from a spring in its bottom. 
At several places are cairns, senzs and ruins of old houses. From the south or 
left, a third valley joins the one we are following; it is deep-cut, wild and winding, 
and changes our direction to the north and N.N. E. From the road on the edge, 
the view of this valley is very picturesque. The rainy weather does not allow a 
distant view, but still one suspects the mighty valley of the Saé/e7 to the north. 
On a lower terrace and slope, the ground is green with barley fields. Dongdo- 
gompa becomes visible. On the sides of the valley, living rock occasionally crops 
out, the rest being terraces of pebble and shingle modelled in the most picturesque 
way by rain and erosion. The way down from the edge of the platform is very 
steep, between hills and small ridges and in ravines and small valleys. According to 
the aneroids, we descend 180 m. in this short distance, the fall being at a rate of 
about 1:8. ‘The Dongéo River down in the deep valley, was 13 m. broad, had an 
average depth of 0.3 m., an average velocity of 1 m. and an approximate volume 
of 4 cub. m. per second. Just below the gompa the rock was brownish red jasper. 

On August 8th, our road goes 8 km. N. W. From our camp at Dongbo- 
gompa, where the height is 4,081 m., we ascend directly to the top of the flat, 
Open country again, at the edge of which we are at 4,437 m. We have thus ascended 
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356 m. in a distance of 1.8 km., or at a rate of 1:5. These figures, if compared 
with those from the plateau-land of Chang-tang, give a very graphic idea of the 
morphological difference between the two. Looking N. W. from the top of these 
platform-shaped blocks between the tributaries, one gets the impression of a nearly 
even country, the surface of which slopes only very slowly towards the Saé/e/. 
Through this apparently so even and comfortable land, the southern tributaries of 
the Sw¢/ey have cut down their valleys like cafions to a depth of, as in the case 
of the Dongbo, 356 m., with very steep, sometimes nearly perpendicular slopes on 
both sides. From Dongéo-gompa, the road goes in an endless series of zigzags 
through small valleys and ravines between hills and ridges up to the top or the 
general surface of the country, which in this way has been carved out by a very 
energetic erosion. 

Three new furrows are crossed, the third considerable and directed to the 
N. N. W. None of them contained water. There is no grass, only some scarce 
steppe vegetation. ‘The soil consists of fine gravel. To the N. 25° E., there is a 
flat snow-covered peak on the Ladak Range which separates the valley of the Upper 
Indus from that of the Set/e7, To our left, or S.W., there is a range of moderate 
height, the continuation of the one mentioned above. This is obviously the Seskar 
Range belonging to Great [fimalaya. After a tiring march up and down, we again 
suddenly behold a new, deep, wild valley of much the same sort as the Dongéo, 
and at the side of precipices, we again go directly down to its bottom, The river, 
called Yungu-tsangpo, now occupied a very little part of the gravelly and sandy 
floor of the valley. Only 1 km. above the road the river comes out as from a rocky 
gate, where its narrow gorge widens out into the broader part of the valley crossed 
by the road. The Vungu-tsangpo was now 18 m. broad, had an average depth of 
0.4 m., an average velocity of 1.4 m. and a volume of 10 cub, m. per second. So 
far, we had calculated about 205 cub. m., though the Sw¢/e7 here certainly carried 300. 
On the left side, were barley fields and ruined houses. At Camp CCCCLYVT/, 
the absolute altitude was 4,068 m., or only 13 m. below the previous camp. The 
rock was greenish jasper. 

On August 9th, we travelled 18.5 km. to the west and N. W. At Camp 
CCCCLXVI/ we were at 4,068 m., on the top of the next block at 4,418 m., the 
rate of the rise being as 1:9, the distance between the camp in the bottom of the 
Vungu Valley and the edge of the platform being 3.2 km. 

From the valley one first ascends two terraces about 25 m. in height; on the 
top of the uppermost there are barley fields, also arranged as terraces with small 
irrigation canals and low earth walls. ‘Then the steep rise begins again. A little to 
the left, are two small, rocky spurs with ruins of houses and walls. Finally we are 
at the top of this new stiff ascent, with, as usual, a cairn just at the edge. ‘Then 
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follows a bit of even ground or ¢azga in Tibetan and mazdax in the Mohammedan 
languages. The evenness does, however, not last very long, for we have to cross 
four or five erosion furrows, one of them very considerable and taking much time. 
Our direction which so far has been to the west, now turns to the N. W. Four 
new erosion beds are crossed. Immediately to our left a very deep-cut valley appears, 
and to our right, a tributary to it. From the point between them, the view is 
magnificent. It is seen on Pan. 547, Tab. 104. To the left and right it shows the two, 
not very high, ranges which border the Saé/e7 valley to the S. W. and N. E. Both 
have small snow patches here and there. The one to the left is somewhat nearer. 
The large tectonic valley between the two, is filled with loose material, though living 
rock also crops out here and there. The panorama shows how very slowly the sur- 
face of these deposits slope towards the Sa//e7, which, however, is not visible, only 
suspected. The valley just to our left, goes down and forms a right tributary of 
the Laéa, which is a valley of the first order, and the perspective of which is seen 
in the middle of the panorama. A little farther on, the Daéa-gompa is seen on its 
terrace on the beds of pebbles and shingle and on the slopes and bottom of the 
little side valley at its foot, the village of Daéa, surrounded by a most picturesque 
and fantastic landscape of pyramids cut out in the left terraces of the valley. 

From our observation point, we go down along the steep slopes at the right 
side of the tributary, crossing several small beds and furrows. The tributary is 
crossed by the road and a new projecting spur has to be traversed. At its edge 
is a cairn, from which the road is very steep. On the lowest terrace, there is a 
manz. The river is divided into several branches, being together about 30 m. 
broad, 0.15 m. deep and with a velocity of nearly 1 m., the volume of water amounting 
to about 4.5 cub. m. per second. From the last cairn to the bottom of the Dada 
valley, the descent was 256 m. From the highest parts of the day’s march we had 
a general view of the country to the right of the Saé/e7. At this distance, it is 
impossible to compare the northern tributaries with the southern. But as the road 
goes south of the river, it would seem that the ground here is more comfortable. 
If this be the case, it could only be due to the northern tributaries being larger, 
with steeper slopes and more water than the southern. At Dada, or Dava-gompa, 
the following passes were mentioned as leading over the Ladak Range, N. E. and 
north of this part of the Saélej: the Ay7-/a, the Sergo-chen, the Pégé-la and 
the Laoche. 

Pan, 546A and B, Tab. 104, gives a view chiefly of the left side of the valley, 
with its steep and partly perpendicular slopes as they have been cut out by the 
river in former times, and as they have been modelled by later erosion. To the 
N. 27° E, the Deéa valley continues down to the Saé/e7, and in the background 
are seen the peaks of the Ladak Range. 
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The next day’s march, August 11th, takes us 13 km. N.N.W. The starting 
point is at 4,177 m. and the end point at 4,089 m., giving a general fall of SS m. 
or at a rate of 1:148. But as hitherto, it is not a continuous and regular fall, it 
goes up and down the whole way. Our road enters a little tributary valley taking us 
S. W., west and N,N, W. The latter direction begins in a gorge, sometimes only 2 or 
3 m. broad, cut down between perpendicular walls and pillars of pebbles and shingle 
of considerable height. The ascent of this gorge is extremely steep, as steep as is 
possible for laden animals to climb. Its floor consists of fine, yellow loess-clay which must 
be very slippery and difficult during rains. This sort of valley is what the Tibetans 
call a vong. The valley leads to a threshold which is about 200 m. above the 
floor of the Daéa valley. On the other side we enter a comfortable valley with a 
fall to the N. N. W. It joins another larger valley with a brook falling N. N. FE. 
From the bottom of the latter, we again rise to open country, which, however, docs not 
last for long, for soon we have to cross a new tributary of the Sw//e/, comparatively 
broad, with grass and a little brook. In the next tributary are the ruins of houses 
and several chortens a short distance below the road. Barley is cultivated, and a 
little canal has been dug from the brook originating from a spring. Then follows 
a labyrinth of hills separated by ravines and a narrow valley, cut through loess-clay. 
At a certain section of the road, a system of crosion furrows begins, just where the 
road passes; to the N. N. E. one sees how they gradually become deeper, join one 
another and go down to the Swf/e7. The next valley we have to cross, is directed 
to the N. 40° E. but gradually turns more to the left. The road down to its bottom 
is so steep that the loads glide over the heads of the pack animals. In its bottom, 
there is a brook and some grass. 

On its other side we have, again, to ascend to the top of a new block, sepa- 
rating the valley from its next neighbour, which was said to be called A/anlung- 
karla, and where we camped near a spring of +9.7°.. The poor natives of this 
place expected that their barley would be ripe in another six weeks. They told us 
that the little pass above Dada was called Skangtso-/a, and the two valleys with 
brooks were called Aa@sar and Geto. 

On August 12th, we made 9 km. W.N. W., descending to 4,016 m. or 73 m., 
being a rate of 1:123. From Afanlung-karla, the road, as usual, ascends very 
steeply to the platform of the next block. The ground is loess-clay, very slippery 
after the last rain. On the sides, are walls of pebbles and shingle. After 2 km. it 
goes again straight down to the bottom of the valley Auggong, the road zigzagging 
between pillars and pyramids of pebbles and shingle as hitherto, There is grass 
and a brook in the deep-cut and narrow valley which soon joins the A/angnang 
valley. The road turns a right angle around a corner, and our direction becomes 
W.S.W. Mangnang-gompa becomes visible, surrounded by a little grove of poplars. 
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The river of the J/angnang valley was divided into several branches, the joint 
breadth of which amounted to 66 m., the average depth was 0.25 m., the average 
velocity 1.2 m., and the volume about 20 cub. m. per second. So far, we had con- 
trolled 230 cub. m. of water to the Sa¢/e7, On the left side are meadows, and here 
the yompa is situated. The village consists of 3 or 4 houses with walls, and the 
barley fields are larger than hitherto. The harvest would take place in a month, 
Ten days before, z. ¢. August 2nd, the A/engnang-tsangpo had been very swollen 
and difficult to cross. The river was said to come from a mountain, Gangmen- 
gangrt, 2 or 3 days S.W. The real name of the monastery was given as A/angnuang- 
Changchu ghling-gom pa. 

On August 13th, we travelled 21 km. N. N. E. and N. W. Here at last we 
got a means of determining how great was the difference of altitude between a part 
of our road in the bottom of a tributary, and the Sa¢/e7 itself. In the valley of 
Mangnang, the height was 4,016 m., and at Jotling, au ntvean with the Safle, 
it was 3,700 m., or 316 m. lower. In this distance of 21 km., the rate of fall was, 
therefore, as 1:66, disregarding the accentuated relief of the surface. We may, there- 
fore, approximately, fix the fall of the lower parts of the southern tributaries at 1:66. 

Just below the monastery, the ascent begins, and is here moderate. We ascend 
three terraces of older date, and cross several ramifications and flat hills, falling 
steeply to the south and with a more gradual slope to the north. Finally we 
reach the edge of a very wild and picturesque cafion valley, which seems to be 
some 300 m. deep. To the north and N. W. of it, we behold a whole system of 
valleys of the same kind, a most accentuated and capricious relief and a typically 
caiion-shaped morphology. It is, of course, absolutely impossible to go down from 
the edge to the bottom of this valley. The road, therefore, follows the very edge 
for about 2 km. Looking in the direction of the road, one sees the slope in profile. 
The surface of the protuberance on which we are riding, is nearly horizontal, and 
consists of reddish brown gravel. This uppermost layer is here 5 or 6 m. thick, 
and towards the valley it is cut off vertically. The underlying layers appear in 
different colours and of different consistence. Some are light grey or green, others 
somewhat darker. Where the material is comparatively solid, for instance pebbles 
and shingle, the outer side is vertical; where it consists of soft sand, it has a steep slope. 

The landscape is one of the most picturesque and magnificent I have ever 
seen. At a point where the slope is more moderate and where the customary cairn 
is built, the road goes down the precipice. Here the loess-character is obvious. The 
road winds in all directions, sometimes through gorges 2 or 3 m. broad and 30 m. 
deep, cut down in the loess deposits, and extremely steep, sometimes on cornices 
or galleries along the loess wall with an open view to one side, except where 
blocks, pillars or pyramids of clay are left. Occasionally, one has to go nearly a 
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complete circle to reach a suitable passage, allowing the road to descend a bit, or it 
proceeds on the top of a clay ridge with deep-cut ravines on both sides. The 
majestic Swé/c7 is in sight. On a last flat hill to our right, there is a cairn with 
poles and rags. Here 7otling-goupa is visible, like a little square town on the 
left bank of the Se¢/ey. Just below the monastery, our Camp CCCCLNA/ was 
pitched. The old historical 7saprang was said to be inhabited by only 16 individuals, 
most of them occupied with their barley fields. There was a dsong which is in 
function only two months every winter, and for the rest of the year is placed in 
another village. There is a road from 7o¢/‘ng on the left side of the Saé/c, passing 
by Zsapfrang and continuing N. W., but it was said to be more difficult than the 
one I took on the right side of the river. 

On August 15th, we travelled 17 km. E. N. E. to the passage of the river, 
and thence N. W. to Camp CCCCLNAT/, where the height was 3,746 m. From 
our Zotlang camp, we again ascend the terrace on which the gompa is situated and 
march east and N. E. and finally north down to the bridge. The Sw//e7 is here 
pressed together in a rocky passage, only about 25 m. broad and very deep-cut in 
greyish green or yellowish brown sandstone, where the water is roaring with furious 
force. Just below the bridge, the river again becomes broad and more quiet. On 
the right bank we turn westwards, along the river, up and down amongst ravines 
and small hills of gravel and yellow clay. Here we cross the valley which was said 
to come from Ay7-/a, and which now carried about 5 cub. m. per second of muddy, 
yellowish water. With the lowest terrace to our right, we then march in the very bed 
of the Sat/e7, where there is space enough for meadows. Finally we leave the Sa//c;, 
ascend the terrace, and enter the A’a/exg valley, bordered with cajion walls of clay, 
sand and pebbles and containing a brook of about 2 cub. m. per second. At a 
place with some grass, the camp was pitched. At 1 o'clock p. m., the brook began 
to swell to about 20 cub. m. per second, obviously from a heavy rain somewhere in 
its upper reaches. Pan. 549, Tab. 105, is a sketch of the A’a¢éany valley down to 
the S. 19° E. 

On August 16th, we made 16 km. north, gradually ascending from 3,746 m. 
to 4,085 m., or 339 m., being a rate of 1:47, or somewhat steeper than along the 
southern tributaries, as measured on the road to 7o//7ag. The first two hours, the 
march was difficult; after the rain the clay ground was more Jike a bath of mud, 
and we had, several times, to cross the furrow with its 1 or 2 m. high erosion 
terraces; in the bed a brook of very muddy and thick water was winding. The 
main valley, from which most of the water came down, was left to our right. The 
valley has a very pronounced cajion character and is nearly barren. The slopes 
on the sides are very steep, often perpendicular and sculptured in fantastic relief, 


resembling more or less detached blocks, pillars, towers and pyramids. l‘rom the 
41. IV, 
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sides, innumerable ravines enter, being only about one foot broad, 2 or 3 feet deep 
and vertically cut down in the loess ground. Often they appear in whole systems 
close to one another. Their edges are softened by the rain and gave way under 
the weight of the horses. The valley is narrow, sometimes like a gorge, where one 
has to march in the muddy bed itself. Sometimes it is broader. Here and there 
the ground consists of fine gravel or coarse sand. The height of the hills to our 
sides, decreases. At some places solid schist crops out at their base. T'inally the 
valley turns N. W. and in its background, higher, rounded hills appear. At a spring 
and some grass and bushes, we made Camp CCCCLNX//J. Pan. 550, Tab. 105, 
is a view to the N. 50° W. from this place. The living rock in our valley consisted 
of greyish black schistose limestone. 

On August 17th, we marched 20.3 km. N. N. W. and N. W, In the firs 
1.3 km., we rise 191 m. or to 4,276 m., a rate of 1:6.8. In the whole distance to 
Camp CCCCLNXIV, the rise is 109 m. or 1:186, The short distance up to thet 
edge or threshold with the usual cairn, the valley has the same appearance as before, 
between its walls of loose material, and with small tributary valleys entering from 
the sides. Reaching the very head of the valley, the landscape changes its appearance 
at once and completely. The cafion character with vertical lines comes to an end, 
and slowly rising, slightly undulated forms begin, the landscape becomes open, the 
ground consists of hard, fine gravel, and there is high, though scarce, grass. Several 
ravines and shallow beds are crossed. The name of the region is said to be Kaling- 
tang. To our right is a mount with three peaks. The road is readily visible as 
two or three paths on the ground, and here and there are cairns or small manes. 
From a dominating height with a larger cairn, we have a far-reaching view to the 
N. W. across innumerable cafion valleys, of all dimensions down to the smallest rami- 
fications and insignificant beds. To the west and N. E., snow-covered mountains are 
in sight. The last part of the day’s march took us through one of these cafion 
valleys with nearly vertical formations of loess and pebble and shingle at the side. 
This valley joins as a left tributary, the larger Shangdse valley which comes from 
N. 55° E. and goes S. 25° W.so far as can be seen. 

On the left side, the ground is swampy and there are barley fields and the 
village, Shangdse, of some 50 common Tibetan mud and stone huts. The gompa 
of the same name is situated on the right side, perhaps 100 m. above the valley. 

On August 18th, we marched 13.5 km. N. W. The end point is situated 28 m. 
below the starting point, the former being at 4,166 m., vz. Camp CCCCLXNV. But 
before reaching this camp, we have to ascend a point at 4,486 m., or 320 m. higher. 
From this point to the camp, 3.3 km., the descent is, therefore, as 1:10.3. Leaving 
the village to our right, we cross the river which now had the following dimensions 
breadth 17 m., average depth 0.3 m., velocity about 1 m., and volume, approximately 
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5 cub. m. per second. On its other side, the road enters a gorge just to the 
right of the gompa. The valley rises to more open and undulated ground of gravel 
and sand. A flat threshold opens the view to the next valley to which the descent 
is gradual. Its name is Chokése, higher up, Surkang. The valley has a brook and 
is comparatively broad. Barley is cultivated. The natives have also sheep and sume 
cattle, but no yaks. They are agriculturists not nomads. In the course of the day, 
some of the common highland animals were seen, as kyangs and marmots. 

N. W. of this place, we have to traverse a new protuberance of loose deposits 
before we reach the next valley, which is a small tributary to the Chof#ése. From 
this valley we have to ascend to the pass of 4,486 m., after which there follows a 
bit of undulated ground, from which we behold the monastery of Rabgyaling-gom pa, 
situated, like the previous ones, on a hill on the right side of the next valley; at 
the foot is the village of the same name. The brook of the valley now had clear 
water, indicating that no rain had fallen in its area the last days. 

On August 19th, we travelled 13.2 km. W. N. W., rising from 4,166 m. to 
4,300 m. or 134 m,, being a rate of 1:98. The same morphological features, as 
usual, prevail. The road goes up steep hills, leaving to its right a deep-cut gorge, 
on the other side of which the gow pa is situated on the top of its dangerous terrace 
of pebble and shingle. On the top of the next protuberance, the road is comfortable 
between clay hills, in ravines and along cornishes, but soon it again goes down to 
a considerable valley with houses and barley fields on both sides of the road. This 
extensive valley, directed to the S. W., as usual, is called Az/dieyok in its upper 
course and Chang-tang in its lower. From its little brook we ascend the next 
protuberance, the road being as steep as on the eastern side. On the top of this 
protuberance we have to cross several deep and wild ravines, tributary to Re/digyok. 
Two of them were comparatively large and took time to cross. Camp CCCCLNAV] 
was pitched in a valley called Aaru-sixg with grass and a spring, but no inhabitants 
and no cultivation. This valley forms a shallow depression in this plateau-land. 

On August 20th, we had 10.8 km. to accomplish in a W. S. W. and S. W, 
direction rising from 4,300 m. to 4,478 m., or 178 m. being at a rate of 1:61. 
We were at a considerable height and in the nights, the temperature was very near 
the freezing point. But we also were at a considerable distance from the deep valley 
of the Sa¢/e7, Only along the large river, there is a constant fall towards /xdza. 
On our road we have to cross all its northern tributaries and the protuberances 
between them. Therefore, it is continually up and down, and never a plain or a 
matdan gives a rest. One has hardly crossed one of these tributary valleys, when 
the next appears at a short distance. Therefore, the road becomes twice as long 
as it is, as the crow flies. And the interminable ascents and descents are very 
fatiguing to the animals. The valleys are chiefly cut down through deposits of clay 
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or loess, though on the heights and in shallow valleys, gravel began to be more 
common, On the road to Camp CCCCLNXVTJ/, living rock cropped out at the 
sides of small valleys, being on the first half of the road, greyish dark dense lime- 
stone as hitherto, and with a yellowish tint if weathered. As a rule, the strata are 
very folded. 

At the left side of a valley of moderate size, there is a little monastery, Szezz2¢7-- 
gontpa and two or three huts. Zda/ is a right tributary valley to it. In the latter, 
we camped at a spring surrounded with grass, T'rom Camp CCCCLNNVII, the 
view is far-reaching across the enormously accentuated and wild country to the N. E. 
and E.N.E, a labyrinth of deep-cut valleys coming down from the partly snow- 
covered Ladak Range, as shown on Pan. 551, Tab. 105. 

On August 21st, we had a piece of road more accentuated and fantastic than 
ever. We made only 11 km. on the map —, in reality much more —, as the line 
is very undulated both horizontally and vertically. In the first 2.6 km. we rose 
179 m. to the pass, Dato-/a, 4,657 m. high, being a rate of 1:14.5. In the next 
3.8 km., we sank no less than 830 m. or to the bottom of the valley of the Agarz- 
tsangpo, where the absolute altitude is only 3,827 m. On this section of the road, 
the fall has the enormous steepness of 1 m. on every 4.6 m. On the third section 
of this road, which is 4.6 km. in length, we ascend from 3,827 m. to 4,351 m. or 
524 m., giving a rate of 1:8.8. These figures give a very good idea of the profile 
of this extraordinary country. 

From Camp CCCCLXXVJ/, the road thus takes us up to the pass, Dafo-/a, 
from where we have a magnificent view of the valley of the River A’gar7-tsang po, 
enormously deep, cut down in solid rock, surrounded by the most picturesque land- 
scape in all directions, with tributarles, and tributaries of tributaries, from the smallest 
ravines to large valleys joining the Ngar?-tsangpo. From the cairn at the edge, 
the road seems to disappear in a vertical abyss, It runs down along the sides of 
the mountains, through narrow gorges, across projecting spurs. It took us one hour 
and a half to reach the bottom of the valley. At a period with heavy precipitation, 
the river has cut down its course with such force and in comparatively so short a 
lapse of time, that the weathering and destruction of the mountains at the sides 
have not been able to follow. Therefore, the sides of this river, from the edges of 
the plateau and down to its bottom, are so steep. Of/7/ is the name of the natural 
bridge which has been formed by two or more enormous blocks fallen down from 
the slopes above. The river literally disappears under them. A fissure of 2 m. 
breadth is left open between the blocks and spanned over by a little wooden bridge, 
perhaps 25 m. above the river. 

The river comes from N.N. W. So far as the eye reaches, it is as wild and 
narrow as here. It drains the district of Chzmurt2 and the country south of the 
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pass opposite Zashz-gang. The view of the river must be magnificent after hard 
rains. Now, in its neighbourhood, it is impossible to get a drop of water; certain 
stretches one does not even see the river. Under the bridge its breadth may be 
only 5 m. The water is, therefore, much deeper than it is broad. Lower down, 
there is a more comfortable passage of the Negarz-tsangpo at a place called Of, 
but its bridge had been destroyed. 

On the other side, the ascent is not quite as steep as on the left. But it is 
hard work to climb to the top of the next protuberance. In a little valley with 
springs and grass, being a tributary to the Ngar?-tsangpo, we made our Camp 
CCOCCLNXNVITI, Holdoktse. The living rock on this road consisted of oolithic 
limestone, phyllitic schist, brownish yellow calcareous sandstone or sandy limestone, 
and dark grey phyllitic calcareous schist. 

On Angus! 22nd, we made 19.4 km. \W.N. W. The first 2 km. to the pass, 
Dambak-la, we rise from 4,351 m. to 4,601 m. or 250 m, at a rate of 1:8. On 
the next section, from Daméak-la to the bottom of the Saser valley, we sink 279 m., 
or to 4,322 m., being at a rate of 1:5.4. The next section, to the pass Pooche-la, 
is 6.2 km. in length. The pass being 4,927 m. high, the rise is here 605 m. or at 
a rate of 1:10. The last section is 9.6 km. in length, and here the ground falls 
178 m. or to 4,749 m. at Camp CCCCLNX XIX, being the more moderate rate of 1:54. 

From Camp CCCCLNNVI//, the ground continues to rise to Dambak-la, 
from which the slope is very steep down to the valley of Saser, directed to the 
N. E. and having a brook. The road that follows its left tributary, TZsang- 
langma-kesa or simply A’esa, also has a brook and is very steep. The grass is 
good. The road soon leaves this valley and goes up steeply between rocky spurs 
and hills of the region, Sazeé, in a W.N. W. direction to the flat pass, Pooche-la, 
with a cairn at a height of 4,927 m. On its other side the fall down through a 
valley between rocks, is gradual. Its relief becomes gradually more and more pro- 
nounced. It has a brook, and a wider part of the valley was called A/anchu-chen. 
The road chiefly sticks to the slopes of the hills to the left. A right tributary valley 
carries some water. A left tributary was called Swmd«-/ar. In the little valley, 
LBichutse, we camped near a spring amongst grass. The ground here, everywhere 
consisted of gravel and coarse sand. At the right side of the Sase7 valley, the living 
rock was white and grey limestone; the same rock prevailed at Pooche-da; in the 
valley west of the latter, we found dark grey schist with veins of limestone. 

On August 23rd, we made 13.2 km. to the W.S.W. The country was less 
accentuated than the day before, but the altitude everywhere, considerable. At the 
Starting camp, B7chulse, we had 4,749 m., and at the end camp, Lwugun, 4,753 mM. 
On account of the height, the temperature again became low, this night for instance 
—1.4°, From the camp the road goes up to a little threshold, 4,861 m. high, from 
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where it sinks to the Chuvang-chung valley, the brook of which joins a larger brook 
called Gydsovang. From the latter our road ascends to the little pass, Prang-/a, 
4,790 m. high. The way down from this pass crosses a series of hills and ravines, 
and has small ridges to its left. To its right is the river, Zo#chen-chz, flowing to 
the N. N. E. This valley and its brook come chiefly out of a considerable range 
N. W. of our route, which seems to stretch to the W. N. W., and has some snow 
on its higher peaks. This range has a large number of transverse valleys with brooks 
and grass and directed to the Zodchen-chu. In the Lungun valley were 4 poor 
tents, a brook and some grass. Just here the valley Méarvzs-4e coming from the 
S. W., joins our valley. The rock consisted of black, brittle limestone. 

On August 24th, we travelled 17.2 km.S. W. The first 7.6 km. took us up 
to the pass, Dungmar-la, 4,858 m. high or 105 m. above Camp CCCCLNAN, 
giving a rise of 1:72. From this pass we had 9.6 km. to Camp CCCCLNNN7/ where 
the altitude was only 3,778 m. or 1,080 m. below Dungmar-la. Here the rate of fall 
is 1:8.9. In the night the minimum temperature was —2.8°, the last temperature 
below freezing point on the journey, the next minimum being +8.9°. 

At Lungun there was a little nomad village with yaks and sheep. Leaving 
it we ascended the terrace and then had slowly rising undulated ground with shallow 
erosion beds. Immediately to our right is the brook, Mér7é-4e, and beyond it, to 
the west the pass, Aoughong-la, belonging to the above-mentioned partly snow- 
covered range, which reminded me very much of the Sura Range in the 7rans- 
himalaya. A part of this range is seen on Pan. 552, Tab, 105, taken from Dungmar-la 
and is the last in my collection of panoramas. 

The pass, Dungmar-la, is as flat as a plateau. It is adorned with a cairn 
with poles, rags and yaks’ horns, everything painted intensely red. A mand with 
very well inscribed stones, starts from the cairn to the S. W. The view is beautiful. 
To the south and S. W. we see the range which we have to cross in Shzphz-la, and 
Just north of it, is the wild, deep-cut furrow of the Sat/e7. To the west is a con- 
siderable valley with snow mountains in its background, and surrounded with grey, 
wild and rocky peaks, pyramids and pinnacles. From this valley a considerable 
tributary to the Sa//e7 comes out and turns south. Its name is Zom/lang-tsang po. 
On our route, Duagmar-la is a very important point as it may be said to mark 
the boundary between a country which still had a good deal of the Chang-tang 
character, whilst to the S. W., the morphology of the peripheric country exclusively, 
is pronounced, The pass also seems to be a boundary between the nomads to the 
N. E, and the chiefly agricultural villages to the S. W. 

The district S. W. of the pass was called Zagha. We cross it from the pass; 
the slope down to Tomlang-tsangpo, is very steep. The ground is gravel, sand or 
fine dust, with some scanty vegetation. S/zng-chigma is the name of a part of the 
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valley. We cross an irrigation canal going to the village, 7axgmet, the fields of 
which are situated on a natural platform at a considerable height above the valley. 
Just below this village, the river is crossed on a wooden bridge. 

The Tomlang-tsangpo had now some 10 cub. m. per second of nearly clear water, 
roaring between blocks in its bed. Just here, it receives a tributary from the west; in the 
near background of its valley is a rocky group without snow. On the right terrace 
of this valley, is the little village of Pera with fields, and several wanzs and chortens 
of the kind that are numerous in these regions. The road is bad and partly difficult. 
We climb the steep slopes on the right side of the Zordang River. To our left is 
the nearly vertical fall down to the river. From a little threshold called Puga-/a, 
the road finally goes in innumerable zigzags down to the little village of Puge, with 
its houses, fields and a few willows, situated on a terrace, like a platform, above the 
river. From here the road is like a cornice along the hills, and from a second 
little threshold, goes down to the village of Vey, with very extensive fields on the 
left side of a tributary valley from the right. Afenz walls and chortens are numerous. 
The brook of the tributary valley carried some 6 or 8 cub. m. per second, and has 
a bridge. The living rock now consists of quartzite, mica-schist, gneiss and phyllitic 
schists, sometimes pierced with pegmatite and granite. 

On August 25th, we made only 9.2 km. to the S. W., but in this short distance, 
we had to rise 395 m. to the 4,173 m. of Rongtotke-la, and thence to descend 
I,1gt m. to Camp CCCCLNNN/I, the rise being at a rate of 1:13.7 and the fall 
being at the enormously steep gradient of 1: 3.2! 

Just below Yer, we pass the village, Zsar, also situated on a terrace with 
extensive cultivation. At the foot of a little hill with willows, is a monastery called 
Shinggun-gompa. Near it and a little higher, is the village of Pade. Then the 
road crosses the brook of a tributary with a bridge. From here the ascent begins. 
To our left is the village of 7. \Ve now have to cross the steep and mighty 
mountain spur that is projecting between the Sa//c7 and its tributary, Zom/ang- 
tsangpo, which we had followed since Zagha. Along both rivers, a path was said 
to exist, which could only be used by men on foot. On the top of Rongtotke-la, 
there is a wanz. The view is magnificent. Below our feet is the majestic Saé/e7 
in its deep, narrow valley between wild rocks. So far as can be seen, the river 
here comes from the S. 35° E. where its deep, winding valley is seen between the 
mountains, To the W. S. W. the village of SA7péz is seen with its fields. And beyond 
the village, the Sh7¢é7-/a is visible in a very mighty ramification of the southern 
mountains. On the range of Sh7péz-/a, there were only a few strips of snow, It 
takes a long time to go down the 1,191 m. from the pass to the right bank of the 
Saile;, where we camped on a meadow near the village and bridge of Lopchak. 
The latter is 7.9 m. above the Saé/e/ and the river has here a breadth of only 22.45 m. 
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On August 26¢h, we travelled westwards from Lofchak to Shipkt. On the 
left bank of the Sa//cj, the road goes on a cornice above the river for a short 
distance, until we reach a considerable valley from the south called Ro&ch7-chu, with 
a brook containing some 5 cub. m. of water per second. In this valley is the village 
Chirt. Korang is a village on the right side of the Sa/ée7. Tsamdo is the difficult 
part of the passage with the cornice road and a manz. The road then continues at 
some distance from the river, crosses a deep tributary, and passes by the village of 
Chok with groves of trees and gardens, On its other side, we again go deep down 
to the little valley, Zargyép. The next villages, with cultivation, are Vcdu-pu/sum and 
Lingchu-tanga. One of the several man7s was about 100 m. in length. Sa/ve-chu 
is a very considerable valley from the south, with a bridge. Its brook had about 
6 cub, m. per second. On its left bank, is the village of Sh7zpéz7, and our Camp 
CCCCLNNAT//. This is the last village on the Tibetan side, On the hills of the 
right side of the Swé/c7, is the monastery, Puyr?-gompa. 

On August 27th, we accomplished the last piece of road to and a little beyond 
the Indian frontier, The ascent to Shzpfk7-/a is not difficult, but stiff. It begins 
immediately from the village of S/7phz, and the steepest parts of the slope are 
called Zak-melong and Vayur. The pass was said to be called Pimzg-/a, as well 
as Shzpki-/a. Its absolute altitude is 4,695 m. At Lopchak, we were at 2,982 m. 
The distance between the two, is 11.8 km., and the difference of height 1,713 m. 
From Lofchak to Shipk7-la, the rate of rise is, therefore, as 1: 6.9. 

About | km. west of this pass, which is higher than the surface of the A/ana- 
sarovar, the frontier of /ndza is situated, and the road proceeds past Namgya-rijing 
and across the Sa¢/c/ to Poo. 


DISTANCES, ALTITUDES 
AND PANORAMAS IN THE 
TRANSHIMALAYA 


CHAPTER XXVI. 
MY FIRST JOURNEY ACROSS THE TRANSHIMALAYA. 


In Vol. Ill of this work I have given a description of my eight crossings of 
the Zranshimalayan System, only one of which, in the Western part of the system, 
was approximately known from the exploration of one of the Pundits. This description, 
however, was written before the panoramas had been put together and arranged in 
chronological order. The panoramas have, therefore, not been discussed in connection 
with my description of the roads taken and the mountains explored. I have, there- 
fore, and for the sake of completeness, to return to the eight crossings once more 
with the chief object of making as much use as possible of the sketches of landscapes. 

Nor did I enter, in the first description, the distances between the several 
camps and the absolute altitudes of all of them. These figures as well as the rates 
of slopes are of great importance for the clear understanding of the morphology of 
the highlands. As reference has been made to them through all the preceding 
chapters of this volume, they should not be missing in those parts of my journey 
which fall within the boundaries of the 7yamshimalaya and which embrace the most 
important part of my last expedition. The following chapters, dealing with the 
Transhimalaya, will, therefore, have to be regarded as an addition to Chapters XNIX 
—XLIV of Vol. Ill, though, of course, the present part, which has nothing to do 
with rivers, roads, names and many other items, will be much shorter. 

Finally the map to the scale of 1:1,000,000 constructed and drawn by Colonel 
H. Bystrém, has not been completed until lately. This map affords us an excellent 
general view of the whole 7ranshimalayan System, as Colonel Bystrém has com- 
bined and compared my original maps with the panoramas and did his best to follow 
the stretchings of the different mountain ranges. This is also one of the reasons 
why we have to return to the 7ranshtmalaya once more. \Ve should not forget 
that the central parts of the 7ranshzmalayan System were a terra tncognita before 
my journey. Only a few of the highest Lunpo-gangrz Peaks had been seen from 
the south by members of Ryder’s Expedition, and ranges belonging to the same 
system had been seen from the north by Nain Sing. The rest of our information 
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was derived from Chea, and was not entered on European maps of later years. It 
is, therefore, no wonder that I have made the best possible use of the material in 
information, maps and panoramas that I brought home from these regions. 

We begin at Camp CVI/J which we left at the end of Chapter XII. in this 
volume. It was situated on the S. E. shore of Mgangtse-tso at an altitude of 4,699 m. 
The surface of the lake was found to be at 4,694 m. On Yannary 18th, 1907, our 
march goes 6 km. S.S. W. to Camp C/N, which ts at an altitude of 5,189 m., or 
495 m. above the lake, giving the very steep slope of 1:12.1. From a point up in the 
valley south of Camp CV///, Panorama 123, Tab, 23, is taken, and from Camp CLIX, 
Pan. 124, Tab. 23. The former shows us the beach-lines and desiccation terraces of 
the two lakes which nearly touch one another, the latter embraces most of the eastern 
lake, Alarchar-tso, with the mountain range bordering it on its north and being the 
eastern continuation of the range just north of Meangtse-tso. 

On Fanuary 19th, we had 1 km. to the pass Chapkar-/a, 5,326 m. high and 
137 m. above Camp C/N; the rate of ascent is very steep, or as 1:7.3. From the 
pass to Camp CN or Lamblung at an altitude of 4,895 m., the distance was 
9.8 km.; the descent is therefore 431 m., at a rate of 1:22.7, The direction is S, S, W. 

The range which we crossed on these two marches seems to be a ramification 
from the Mgangtse Range. The latter stretches from east to west, and is situated 
to the south of three of Nain Sing’s lakes, A’gangtse-tso, Alarchar-tso and, perhaps, 
Kyaring-tso. It may be more correct to regard the range of Chapkar-/a as an 
independent one, though the Pongchen-/a indicates a connection between it and the 
Ngangtse Range proper, situated just south of it. 

On Fanuary 22nd, a march of 5 km. took us to Pongchen-la, 5,371 m., being 
an ascent of 476 m. or as 1:10.5 in an easterly direction. From the pass to Camp CNJ, 
5,055 m., the distance was 6.7 km. S. E. and the descent 316 m., or aS 1:21.2, 

At Camp CXJ we have crossed the mountain bridge of Poxgchen-/a joining 
the first little range with the A‘gangtse Range, and entered the valley of Buser- 
tsangpo which is a northern or right tributary to the Tagrak-tsangpo belonging to 
the basin of A’gangtse-tso. We stick to the drainage area of the latter river all 
the way to Se/a-/a, 

Panorama 1194 and B, Tab. 21, is taken from Pongchen-/a. It is interesting, 
for it shows from the dominating height of 5,371 m. a part of Afarchar-tso to the 
N. 64° I. through the opening of the valley of 77/a#; to the S, E. it gives the im- 
pression of a comparatively open country, which is partly due to the valley of Buser- 
tsangpo. To the N. 89° W. the S. W. end of Ngang?ise-tso is in sight. 

Following the valley of Buser-tsangpo downwards, on Fanuary 23rd, from 
Camp CXT to Camp CNT/TI, Kapchor, we covered a distance of 12.6 km. to the 
S.S. E. and descended to 4,959 m. or 96 m., being at a rate of 1:131. 
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The Buser-tsangpo has to be regarded as piercing the Wgangtse Range in 
a transverse valley which saves us from crossing this range in a pass. 

From Camp CN/I, Panorama 125A and p, Tab. 23, is sketched showing the 
mountainous region A@fchor to the S. W., Mount Chara-t2b0 to the N. W., the peak 
Chao-tokde to the E. N. E. and Porchung to the E. S. E.; to the S. Ik, south and 
S. S. W. there is a labyrinth of mountains, though most of them seem to be of a 
moderate elevation. 

On Fanuary 24th, we had 17 km. to Camp CN/II, Kayt-pangbuk. The first 
half of this section is directed to the south, the latter half to the S. E. The differences 
of altitude are insignificant as we pass on undulating ground from the valley of 
Buser-tsangpo to that of the main river, 7Zagrak-tsangpo. Camp CX// was at 
4.959 m., the Zagrak-(sang po, at the point where we first reached it after 8 km., 
was 4,914 m., and Camp CN//J 4,930 m.t. On the day’s march the ground thus 
first falls and then rises again. Camp CA7///, however, is 29 m. lower than Camp CAT/. 

On Fanuary 25th, we covered 12.2 km, S.S.E. As Camp CX/V, Nadsum, is 
at 4,986 m., the rise from Camp CN///, is 56 m,, or as 1:218. The ground rises 
very gradually in the valley of the A’esar-tsangfo, which is a southern tributary to 
the Zagrak-tsangpo. The mountains to the cast and west are to be regarded as 
primary or secondary ramifications from the main range Pad/a which we are ap- 
proaching on our road to the S. E. 

Just a little bit east of Camp CN///, I sketched from a low terrace a pano- 
rama, 131, Tab. 24, of the broad and open valley of the Aesar-tsangpo and 
Naong-tsangpo. Yo the E.N. E. is visible the valley by which the Kung-lsangpo 
comes down to join the main river, Zagrak-tsangpo. Yo the S. 70° E. is a moun- 
tainous region called 7saga. S.S.E.is a region Pufchen. 

Panorama 121A, B and C, Tab. 22, from Camp CA/V, Nadsum, situated heigher 
up on the Aesar-tsangpo, embraces the whole of the horizon. To the N. 70° W. the 
mountains are called Aofam, To the N. W. the hills have a very moderate, rounded 
appearance; N. N. E., on the other side of the valley, is Mount Var, N. 20° E. is 
the flat group known as 7saga, mentioned above. To the N. E. a considerable 
valley called Goa, opens, indicating the grazing-grounds of the small Gaze/la ante- 
lopes. E. N. E. is a less conspicuous valley, Fa&chung, a name indicating the existence 
of wild yaks in it. Gumecho is a cupola-chaped mountain to the E. S, E. To the 
S. 56° E. the Nvong-sung valley opens out to the plain; in this valley our road 
continues to the S.E. S. 35° FE. is a more considerable mountain peak with snow, 
called Pupchen. S.S.E. the Rekur valley comes out, and to the right of it is a 


1 The figure of 4,910 m. on the map, I’l. 7, is wrong, as mentioned in the meteorological diary, 
Vol. VI, pl. 34, note. 
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region called Lassar. Nearly south is a valley called 7ofya, and S.S. W. is Toke-v7. 
S. W. of the camp is a large valley, A/artsu, by which the upper Kesar-tsang po 
seems to come down. North of the latter is another valley, without a name, and 
obviously carrying the upper course of the little brook flowing just west of Kesar- 
fsang po. 

On Yanuary 26th, we travelled 15.8 km. E.S. E. At Camp CXV in the 
valley of Naong-sung the altitude was 5,134 m., being 148 m. above Camp CXIV; 
the rise is thus as 1:106.7. In spite of our approaching such an important range 
as the Paé/a the ascent of the ground, from the northern side, is very gradual, 
proving that the destructive and accumulating powers have accomplished during 
bygone ages a very energetic work in the 7+anshzmalaya, which on the south borders 
the Chang-tang or the great plateau-land without an outlet to the sea. 

Panorama 129, Tab. 24, does not reach very far around, as Camp CXYV, 
from where it was taken, is situated in a valley. However, some of the mountains 
we had passed on the previous day were now visible to the N. W. 

On FYanuary 27th, we travelled 14 km. S. E. to Camp CNX V7 in the valley of 
the Pupchung brook which is at the height of 5,344 m. or 210 m. above the pre- 
ceding camp. The rise is at a rate of 1:66.6 showing a somewhat accelerated ascent 
as compared with the preceding section. Just before reaching the camp we had to 
cross a little distinctly secondary threshold in a spur of the Pad/a Range, at a height 
of 5,399 m., or only 55 m. above the camp. 

From this threshold Panorama 127, Tab. 23, is drawn. ‘This view is of con- 
siderable importance as it gives an idea of one of the water-parting ranges of the 
Transhimalaya, a watershed of the highest orographical and hydrographical dignity, 
viz. between the interior, self-contained regions of Central Asia, and the /xdzan 
Ocean. The panorama discloses the crest and the peaks of the Paé/a Range from 
N. 25° E. to the east, south and S. 62° W., where the Pufche raises its snow-covered 
head. The observation point being at the considerable altitude of 5,399 m. the range 
makes no imposing impression, and as far as can be seen from here, it has no very 
high peaks, probably hardly any above 6,500 or 6,700 m. The panorama shows 
very clearly the saddle of Se/a-/a between E. and S, 73° E. From S. E. to S. W. 
there are several peaks covered with some snow. To the south is Pupchung-r2, not 
entered on the panorama, but appearing on the map, Pl. 7, from which the brook of 
Camp CX VI comes down. 

On Fanuary 28th, we had 16 km. E.S. E. to the great water-parting pass of 
Sela-la, which has an altitude of 5,506 m. or 162 m. above Camp CNXV/J, being a 
rate of ascent as 1:99. The rise is therefore very gradual. From the pass we had 
2.9 km. S. E. to Camp CXVIT which was at an altitude of 5,225 m. or 281 m. 
below the pass. The descent on the southern side is thus very steep, or as 1: 10.3. 
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Panorama 133, Tab. 24, is taken from a secondary threshold situated some 
three kilometers W. N. W. of the pass and at a height of 5,434 m. It unrolls to 
the S, W. and W.S. WV. mountains belonging to the Pad/a Range, and to the south 
hills belonging to the next range, the one of Shré-/a. To the S.S.\V,, in the fore- 
ground, we have the deep-cut valley of the Sazgra-pale, which joins the Sea valley, 
also visible on the sketch, nearly due south, 

On January 29th, we travelled 15.8 km. S. S. E. in the valley of the Se/e-nang 
which is a northern or right tributary to the river of the Se/a valley. The latter 
is no doubt in its lower course identical with the Ke-tsangpo, a tributary to the 
Mii-chu, a northern tributary to the great 7sangpo. Camp CNXWJ//I is situated at 
Selin-do, near the first confluence, and at an altitude of 4,832 m. On this section 
the Se/e-nang valley thus descends 393 m. or as 1:40.2 showing more accentuated 
gradients on the southern side of the range, 7. ¢. as soon as we reach the peripheric 
regions with an outflow to the ocean. 

The orographical construction round Camp CN VIII in the valley Sel?n-do 
appears from Panorama 130, Tab. 24, where considerable erosion terraces remain as 
monuments of an epoch with heavy precipitation. To the S. E. is the entrance to 
the valley of Porung by which we continued south-eastwards to the crest of the next 
range, that of SA7d-/a. S.11° E. is a mountain group we left to our right To the 
S. W. is the Se/a valley going down to the junction with the A/i-chu River, which 
I followed on my second crossing. 

Too little is known of the orography of the Central Transhimalaya for 
allowing us to draw any conclusions as to the stretching of the great continental 
Water-parting especially to the east of Se/a-/a. I have been able only to follow its 
principal points on my maps. Thus, for instance, I have the impression that the 
Chang-la-Pod-la is situated in another range than the Se/a-/a, vis. the one which 
we crossed in the pass S/76-/a, and it is well known from many other regions that 
water-partings often run over from one range to another. Further I believe that the 
Paéla Range west of the Se/a Pass runs to the W. N. W., N. W. and north, form- 
ing a secondary watershed between the two rivers of Zargo-tsaxngpo and Tagrak- 
tsangpo and between Dangra-yum-tso and Ngangtse-tso. Such problems cannot be 
solved in detail by the first pioneer whose view does not reach very far from the 
sides of his own route. Here is work in the future for many generations of explorers. 

The next pass on our way to the S. E. was crossed on Fannary joth. Shrb-la 
had an altitude of 5,349 m. or 517 m. above the preceding camp, being a rate ot 
ascent of 1: 38.7, as the distance amounted to 20 km. Camp C\/N at 7agar-ogma 
was at a height of 4,998 m. or 351 m. below the pass. The distance from the S476-/a to 
the camp being 3.8 km. S. W. the rate is 1:10.8. Here again the slope on the southern 
side is much steeper than on the northern. 
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Camp CXIN is situated in the valley of the J/wva-chechen, which is either a 
southern or left tributary to the Se/a valley or Avc-‘sangfo mentioned above, or 
pierces its course directly to the A/i#-chu. If my conjecture is correct, wz. that the 
Sh2b-la and Chang-/a-Pod-/a belong to one and the same range, the latter hydro- 
graphical arrangement seems to be the more probable. 

Panorama 12SA and 8, Tab. 23, is, again, instructive, as it gives the spectator 
a clear idea of the mountains visible from S/7é-/a, and their morphological features. 
To the N. 11° W. we behold the valley of Porung, by which we had just ascended 
to Sh’é-/a. To the N. N. E. we see in a far perspective the E. N. E. continuation 
of the Padé/a Range. It is impossible to tell where it goes to. I only have a sus- 
picion that it stretches to the E. N. E. or even between E. N. E. and N. E. and thus 
is parallel to the .\zen-chen-tang-la. To the N. 60° I. we have the very flat protu- 
berance of the crest of the S/7é-/a Range itself. The most interesting is here to 
notice that we, standing on the pass, have a nearly quite free view to the N. 60° E. 
Usually, a pass is a saddle without any distant view in the direction of the crest. 
The crest of the S476-/a Range is, therefore, very even, and on the pass one has 
the impression of being nearly at the highest point. The same is the case in the 
other direction as may easily be seen on the panorama. To the S. E. a range, Luda, 
is visible which certainly is the eastern continuation of the range of Chesang-/a. 
S. 16° W. we see the valley by which we have to ascend to Chesang-/a. S. 85° W. 
is the valley of A/uza-chechen directed to the west, and at the brook of which our 
Camp CXIX is pitched. 

From the camp just mentioned Panorama 132A and B, Tab. 24, was drawn 
embracing nearly all the surrounding mountains, Between the mountains to the west 
the valley of the Afuva-chechen goes down. A little sketch, Pan. 134, Tab. 24, is 
a view to the S. W. and west up the valley of the little tributary Dargsar, showing 
that the valleys in these regions, and in spite of the outlet to the sea, are not at 
all deep-cut, but rather flat and open. 

Our course on Fed;uary 2nd is due south crossing a new range in the pass 
Chesang-/a. This range is either a ramification from one of the neighbouring ranges 
Or a more independent range parallel with the two we had crossed in Se/a-/a and 
Shzb-/a. West of Chesang-/a it is pierced by the J/i#-chu just below or south of 
its sharp bend from an eastern to a southern direction. 

From Camp CNN to Chesang-/a the distance is 10.6 km. south. The pass 
has an altitude of 5,474 m. or 476 m. above Camp C/N, being a rise of 1:22.3. 
Camp CNN at Tak-rervar is at an altitude of 4,635 m. or 839 m. below Chesang-/a. 
The distance here being 10.1 km., the rate of descent is as 1:12, nearly twice as 
Steep as on the northern side. Here again the northern slope is more gradual than 
the southern. 
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From Chesang-la the view to the south is open only between S. 24° E. and 
S. 86° W., as shown on Pan. 136, Tab. 24. The mountain range visible in this 
direction is the one with the pass Dangbo-/a or Dangbd-la, the next we had to cross. 
Pan. 1374 and B, Tab, 25, is taken from Camp CXN. To the N. W. it gives the 
contour lines of the mountains Svzge-hanyak, Tseri-rakpa and Auuge and between 
them the valley Auzg/ung. To the N. N. W. it shows the range of Chesang-/a 
and to the N. N. E. the mountainous region of 7u/ung-mukpo. To the N. 85° E. 
it has the peak Chamdung, to the S.S. E. the road down to Bup-chu which we 
had to follow the next day, east of the mountain group 7e7r7. 

If the march between the two last camps formed a convex line crossing a pass, 
the march of February 2nd forms a concave line crossing a river, the Bup-chu. It 
has, therefore, to be divided into two sections, the first from Camp CNN to the 
river descending to an altitude of 4,467 m., or 168 m. lower; the distance is 6 km., 
the rate of slope as 1:35.7 and the direction S.S.E. The ascent south of the river 
in the valley of Daugbo-chu or Dangbd-chu is 152 m. to Camp CNN, Tamring, 
which is at an altitude of 4,619 m., the distance being 7.7 km, S. I. and the rate 
as 1:50.7, showing that the slope falling to the north is, as usual, less steep than 
the one falling to the south. The river Buf-chu flows westwards in a narrow latitudinal 
valley between two parallel ranges, and joins the A/ii-chu opposite Lingia-gompa. 

From the point where our road crosses the Buf-chu, Pan. 139, Tab. 25, is 
taken. To the N. 15° W. it shows the valley by which we have come down from 
Chesang-la, to the N. 70° E. the valley by which the Bzf-chw comes down and 
which, for a more or less considerable distance serves as a hydrographical boundary 
between two parallel ranges of the 7ranshzmalaya, viz. the one of Chcsang-la and 
the one of Dangbo-la. To the W. S. W. the Bup-chu valley continues down to 
the M/i-chu. 

The next day’s march, on Feéruary jrd, again forms a convex line crossing 
a new pass, Dangéd-la. Here an irregularity enters in the morphological law pre- 
vailing hitherto, v7z., that the northern slope is more steep that the southern. From 
Camp CX.X7 we have 11.4 km. S. S. E. to the pass which is at an altitude of 5,250 m., 
being a rise of 631 m. or as 1:18, whilst the descent on the southern side is 13 km. 
S.E.to Camp CNN/I, Neartang, 4,909 m. high, or 341 m. below the pass, the 
slope being here as 1:38. The slope to the north from Dangéd-/a is, therefore, 
more than twice as steep as the slope to the south. 

Panorama 135, Tab. 24, gives a view to the S. E. from the pass, showing the 
range of 7a-/a, the one we had to cross the next day. Pan. 138, Tab. 25, is a 
nearer view of a part of the same range. 

The range we crossed in Dangéd-/a is probably the western continuation of 


the famous Men-chen-tang-la, which, like the preceding ranges, farther west is pierced 
43. IV. 
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by the meridional valley of the A/i-chv. The mountainous country to the E.N. E. 
of the Dangéd-/a is, however, too little known — 7. e. not known at all — to permit 
us, with any degree of certainty, to regard the Dangéd-/a Range as the immediate 
continuation of the high range on the southern shore of the Nam-éso. With our 
present state of knowledge this seems anyhow to be the case. 

On February 4th, we crossed a new pass, Za-/a, 5,436 m. high, being at 
527. m. above Camp CNNXI/, from where the distance is 10 km. in an E. S, E. 
direction and the slope as 1:18.9.. From the pass we had 11.8km. S.E. to Camp 
CNXNIII, Hor, where the altitude was 4,523 m. or 913 m. below the pass, the rate of 
descent being as 1:12.9. Here again the southern slope is very steep. It is difficult 
to determine the orographical dignity of the range of Za-/a. Either it is a rami- 
fication from the Aven-chen-cang-la, or it is a special range situated south of it. 

Panorama 140, Tab. 25, is taken from a point not far below 7a-da, and S. E. 
of the pass. In my personal narrative’ is a reproduction of a panoramic sketch 
drawn from the pass itself where the nearest protuberances of the crest on both 
sides of the saddle only permit a view between S. 41° E. and S, 18° E. Some of 
the near and distant peaks are easy to identify as appearing on the two panoramas. 
The view from 7a-/a unrolls three or four different ranges in front of us, or rather 
ramifications from one and the same range. To the S.S. E. we behold some of the 
distant, snow-covered peaks belonging to the northern-most range of the A/zma- 
faya. In front or north of them is the mighty valley of the 7saxgfo or Upper 
Brahmaputra. 

Pan, 1424 and B, Tab, 25, gives us a view of the landscape around Camp CN X/I/1, 
Hor, with the mountain regions of Peer? to the S. W., Ayang to the W. S. W., the 
Gula valley to the west, the road to 7a-/a to the N. N. W., the Vamdo valley to 
the N. N. E. and the Kore-ya? Mountain to the N. E. 

On February 5th, our road goes 7.2 km. south in the Pema valley to Camp 
CNNIV, Shepa-kava, where the altitude is 4,344 m. or 179 m. below Camp CX NTT. 
The rate of descent is here as 1:40.2, 

The march of Fedruwary 6th shows the morphological law in a more pro- 
nounced way than before. We had 7 km. S. 5S. E. to the pass La-voé at an altitude 
of 4,440 m., only 96 m. higher than Camp CNNTV, the rate being as 1:73. From 
the pass to Camp CNNV, 3,949 m. high, the distance is 8.6 km. S. E., or a descent 
of 491 m, at a rate of 1:17.5. Za-rok certainly is situated in a quite secondary range, 
being a ramification from the nearest principal range to the north. 

Pan. 145, Tab. 26, is a view from Za-vok to the east, S. E. and S.S.E. The 
most interesting feature on it is that a group of rather accentuated peaks are situated 


* Lranshimalaya, Vol. 1, Swedish Edition, p. 384, and German Edition, p. 377. 
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in the region called Zanak (Sta-nakpo). Some 2 km. S. E. of and below the same 
pass, Pan. 144, Tab. 26, was drawn. It gives an idea of the main valley below our 
feet and the great tributary valley coming in from the south. The peaks S, 72° E. 
and S. 57° E. are easily recognizable also on Pan. 145. They give the impression 
that the mountains just north of the 7sewgpo are higher here than farther north. 

On February 7th, we had 10.7 km. to the River 7sangpo. Panorama 1464 
and 8, Tab. 26, taken from Camp CXXV, Ye, gives an idea of the mountainous 
landscape surrounding the plain of Ve. 

If we add all the distances mentioned in this chapter along our road from 
Nyangtse-tso, Camp CVITT to the point where we first reached the 7sangfo, we 
get a road of 272.7 km. in length. In Vol. III, p. 247 I have given this distance 
as being 260 km. only. The discrepancy is due to the fact that the latter measure- 
ment was taken from the construction map, whereas the 272.7 km. were measured 
on the map forced into the net of co-ordinates. Under such conditions the difference 
in length is very insignificant. 

Camps CXXV and CXNXX/// being both at Ve it may seem puzzling that 
the former has got an altitude of 3,949 m., the latter one of 4,002 m. The two 
camps were, however, situated at different places in the valley of }’e. This is the 
reason why I have not advised Prof. Ekholm to take an average value for both. 
On the other hand, the altitude of 3,930 m. for the point where we first reached 
the 7sangpo, is certainly too low, and has to be changed in accordance with the 
observations made along the river later on. However, the altitudes along the river 
cannot always be compared with one another, as some places, which on the map 
seem to be situated on the river itself, in reality are situated on terraces which may 
have a considerable height above the river bed. 


CHAPTER XXVII. 


THE SECOND CROSSING OF THE TRANSHIMALAYA. 


Before proceeding to the hypsometrical relations and the panoramas along my 
second crossing of the 7vanshimalayan System, a few words should be said regarding 
our road along the 7sango, and the panoramas pertaining to this part of my journey.' 

From the village Chang-tang where | crossed the 7sangfo a few kilometers 
N. W. of Shégatse, to the confluence of the Dos-chu with the Tsangpo, a little above 
Chaga or Camp CNN XV, the distance along the road on the northern bank will be 
93 km. — if I calculate a short-cut from Camp CXNA// to Camp CNNXTV, instead 
of going up to Camp CNNAJI/ at Ye 

The absolute altitudes obtained from a boiling point thermometer and three ane- 
roids are, as I have said before, too much dependent on the atmospheric pressure 
to be quite reliable. Along a river with a very slow fall one becomes, of course, 
very sensitive regarding the altitudes given by the instruments. However, I think 
that 3,850 m. will be fairly near the real altitude of the 7sangpo at Chang-tang, 
and 4,013 m. at the confluence of the Dok-chu and 7sangpo.3 For the distance of 
93 km. the fall of the river would, therefore, be 163 m., and the rate of fall as 
1:571. Though this fall is very gradual it is steeper than we have found in the 
Upper /xdus. 

The panoramas along this section of my road are meant to give an impression 
of the mountainous landscapes of the 7sangfo valley. Panorama 143, Tab. 25, is 
taken from Camp CXNVT, the village of Rungma, and embraces only the hills to 
the south and S. W., — those to the north being too near. 

Panorama 1474 and B, Tab. 26, drawn from the village of Zana (Sta-nak po) 
is more instructive as it embraces the whole valley, except a less important part 


' Cp. Vol. WI, p. 293 ef seg. 

7 From Yana to Chang-tang | travelled with boat on the river, though the red line on its 
southernmost branch has been omitted on PI. 8. 

3 If compared with the altitude of CAaga this figure is obviously too low, as Chaga, with 
4,032 m.,, is only a few meters above the niver. 
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hidden by the village. To the N. 88° E. we see the opening of the gigantic valley, 
the direction in which the Upper Brahmaputra continues its way to the east, between 
the 7ranshimalaya and the Himalaya. To the N. 12° E. is a top, Meshung-chang-ri, 
situated quite near the village. To the N. E. is Mount Sasang and the valley 
Vang-yu. To the S.E. are the mountain regions Gyangtse-pu and Chohuk, and 
to the south the ridge Seduyvu. The sketch shows in its middle a slight indication of 
the great winding river, and, in the foreground, the erosion terrace, and, on the top 
of it, one of the houses of Tana. 

From Shigatse two panoramas were taken, one, Pan 1504, B and Cc, Tab. 27, 
from a point just west of the little town, the other from the foot of Shigatse-dsong. 
The first shows a ring of mountains, the nearest of which are those to the N. 75° E. 
and west. To the S.S.E. there is an interruption, not visible on the panorama, for 
the Gyangtse River and the road to Gyangtse. To the S. 37° W. the country is 
comparatively open, and here the road goes to the famous monastery of Saéya. 
S. 70° W. the great monastery of 7ash7-/unpo is visible at the southern base of the 
range situated west of Shzgatse. To the N. 60° and 50° W. Shigatse-dsong is seen 
on its isolated hill. To the N. N. W., north and N. N. E. I have slightly indicated 
the houses of the town, between which and the hills in the background the Gyangtse 
River flows down to the 7saxgpo. Pan. 152, Tab. 27, represents only a part of the 
same view as seen from the base of the dsong hill. The nearest mount, to the 
N. 87° E. is the same as the one to the N. 75° E. on Pan. 150, and by a comparison 
between the two all the details may easily be checked. 

Pan. 151A and B, Tab. 27, is a view from Camp CNVX/X, Sadung. In the 
background of some houses of the village it shows the last ramifications from the 
Transhimalayan hills to the N. W., and to the N. N. W. the opening of the valley 
of Dongka-pu. Eastwards is the great valley of the 7sangfo, which here seems 
gradually to become more and more narrow towards the east. To the S. E. opens 
the valley of the Gyang/se River with the road to Skzgatse. 

Pan. 149, Tab. 27, is only a small sketch drawn from Camp CXXNI/, Kuri, 
just below the plain of }’e. It represents the 7sangfo valley from the S. 70° E. to 
the south, where a tributary valley comes out. 

Pan. 1544 and B, Tab, 28, taken from Camp CVYNXXI/V, Pusum, on Aprel 3rd, 
1907, embraces three quarters of the horizon, The N. W. quadrant is missing for 
here a hill in our immediate vicinity hides the view. The panorama is interesting 
as it shows the 7sangfo valley both to the east and west, and also how narrow 
it is in the region of Puswm if compared with the broad, open plain south of Ye. 
To the north the A’golung valley comes down. To the E. N. E. is the little village 
Pusum. To the E.S. E. the winding course of the great river is seen between the 
Transhimalayan and Himalayan Mountains. To the south is the Ponda valley, 
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and to the \.S. W. again the 7sango valley, in this direction still more narrow 
than to the east. Remembering that Pusw has an altitude of 4,062 m. whilst 
Chaga, higher up the river, has only 4,032 m., a look of the Pan. 1544 will explain 
this seeming discrepancy. It shows that Presets is situated on a rather high terrace 
on the left bank of the river. 

Pan. 148, Tab. 26, is drawn from a point less than 1 km. N. W. from Chaga. 
Here we behold the valley of the Zsaxgpfo to the south, to the S. 67° W. Mount 
Dombt-tang, to the S. 81° W. the more distant Kavong; between the latter two the 
Damchu-kamba or Tsangpo comes out from the W.S.W. To the W.N. W. is 
the tributary valley of the Do&-chw with our road to the second crossing of the 
Transhimalaya and with the Mount Dawméo-rechen in the background. 

Pan. 153, Tab. 28, is a little view from Camp CNNXV, Chaga, showing to 
the N. W. the valley of Yeugyé and in the background, Mount Gesu. Pan. 155A 
and B, Tab, 28, represents, to the south, the monastery of Péxso/zng, and to the 
S. 28° W. the peak Myomdz-chong. To the W.N. W. is again the Dok-chu valley 
and to the N. W. the Vangyé valley; a part of Mount Gesu stands between the 
two. Pan. 1554 should be compared with the fourth photograph opposite p. 304 
of Vol. II for getting an idea in how far it is correctly drawn. 

Finally Pan. 159, Tab. 29, is taken from the confluence of the 7sanxgfo and 
the Dok-chu. To the S. 49° W. the 7sangjo valley is visible. In the foreground 
to the left is the surface of the river. The Dofs-chu itself is not visible, as I was 
standing on the low gravelly cape between the two rivers. 

The second crossing of the 7ranshemalaya was regarded as beginning from 
the confluence of the 7saxgpfo and the Dok-chu (Vol. Ill, p. 266 e¢ seg.). The 
absolute altitude of this point was considered to be 4,013 m. On Afril sth, we 
marched 12.7 km. W.N. W. to Camp CXNNN VI, Tangua, at an altitude of 4,038 m., 
being a rise in the valley of the Dok-chu of 25 m., or as 1:508, which is a little 
steeper than the fall we calculated from the same confluence to Chang-tang near 
Shigatse, where we found 1:5713. From Zangna Pan. 158, Tab. 29, was drawn, 
showing to the S. 65° E., the valley of the Dok-chu going down to the confluence. 

On Aprel 7th, our march goes 14.9 km. westwards, rising 32 m., or to 4,070 m. 
which is the altitude of Camp CXNNVII at Lingé, a very short distance below 
the confluence of the A/ii-chu with the Dok-chu. The rate of ascent is here 1: 466. 
The sketch ] drew from this place, Pan, 1614 and 8B, Tab. 29, will give the reader 
a very good idea of the appearance of the mountains around the confluence of the 
two rivers. To the N. 74° E. we have the valley of the Do#-chu going down to 
the confluence with the 7sangpo. S. 20° W. is the little valley of Dog/o, S. W. is 
Mount Deru, to the west is the Dok-chu valley and round the corner in the 
foreground, W.N. W., the road turns up the valley of AZi#-chu. 
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On Afri! Sth, our road takes us up the valley of A/i-chu 14.3 km. N,N. W. 
to the village and monastery of Zorg, Camp CNNXV/I//, where the altitude is 
4,167 m. The latter figure is rather misleading as the camp was situated at a conside- 
rable height above the bed of the river. However, the rise from Camp CNNAV// 
amounts to 97 m., and the rate is 1:147. The panorama, 160A and B, Tab. 29, 
from Tong, is again instructive, and gives the impression of narrow, deep-cut valleys. 
To the S. 16° E. the view opens through the valley of Zong with the river A/éi-che 
by which we have arrived. In the distance a part of Mount Awda-&7dang is visible. 
This part of the panorama should be compared with the third photograph opposite 
p. 270 in Vol. III], which gives an idea of the degree of correctness at which I have 
been able to arrive, and which has been scientifically examined by Professor Karl 
D. P. Rosén.t. To the S, \W. and west is the bulky mountain mass of 7akéo-che, 
and N. 62° W. the group Ya-mumnya to the left of which the little tributary valley 
of Za comes out, and to the right of which the J/i-chz valley continues to the 
north to the water-parting of the 7ranshimalaya. To the N.N. W. and N,N. E. 
is the monastery of Zong with its several buildings, and to the N. 80° E. the tributary 
valley of Zong-puchen. On its southern side a part of the ridge Tovakii is also 
visible with one of the characteristic houses at its base. 

On April roth, we travelled 9 km. north to Camp CNNXINX, Ge, or Ghe, 
which is the name of a tributary valley entering here from the east. The altitude 
at Ge is 4,204 m. which is also misleading as the camp, again, is situated at 
a considerable height above the bed of the J/i#-chu.2 The difference in height, from 
Tong, is 37 m. and the rate of ascent, along the road as 1:243. 

On April rth we had 16 km nearly north to Camp CNL or Strchung, where 
the altitude is only 4,177 m. or 27 m. lower than Camp CNX .N/NX, meaning a slope 
of 1: 593. This is due to the fact that the latter camp is situated on a terrace at 
a considerable height above the main river, whereas the camp of S¢rchung is in 
the bottom of the valley. As a matter of fact the fall of the A/#-chw is somewhat 
steeper on this section of its course, as could be seen from the more common rapids. 

From Strchung Pan. 156A and 8, Tab. 28, was drawn. From the east the 
Gelung valley enters, and to the S. 55° E. on the eastern side of the river, Gompa-song 
is visible. Below and in front of the peaks S. 31° E. and S. 12° E. the A/ii-chz valley 
is seen by which we have ascended. To the N. 24° W., just to the right of a few 
houses of the village Srrchung, the valley of the J/i#-chu continues in the direction 
of the great Transhimalayan water-parting. Nearly due north is the monastery of 
Lelung-gompa, which I have described elsewhere. 


* Cp. Ymer 1918, p. 125 ef seg. 
2 Cp. photo p. 272, Vol. IL. 
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The next march, on Apr2/ rath, continues in a nearly north-westerly direction for 
12.6km. to Camp CNXL/ or Katéng, where the altitude amounts to 4,229 m., 52 m. 
above Strchunxg, and a rate of 1:242, showing still a very slow fall of the A/#-chu 
valley. In Vol. III, p. 272 there is a photograph of my camp at Aafzug, and 
Pan. 157, Tab. 28, shows the A/#-chu valley continuing N. N. E. 

On April 13th, we travelled 16 km. N.N.E and north to Camp CNXZ// or 
Linga-gompa, at an altitude of 4,302 m., or a rise of 73m. Kating and Linga 
both being situated along the river, may be compared directly, the rate is here 1:219 
which is still a very gradual fall. 

Between p. 272 and p. 273, Vol. III, there are some sketches from Lzzga and 
other places in the neighbourhood. Between p. 274 and p. 275 there are three 
photographs of /7vga-gompa. Pan. 163, Tab. 30, is a view of the bridge across 
the right, or western, tributary Lexzjo, with the A/d-chu valley to the right. Pan. 167, 
Tab. 30, is taken from Livga-gompa and gives a view up the valley of Bzp-chu, 
the upper course of which we had passed on the first crossing. In the background 
due east is the peak Laechen, and along the Bup-chu we see the villages of Damochar, 
Dela and Linga-gyu; between the two rivers is the village of Zzvga, and in the 
foreground A/i-chu. Pongra, Tabu and Donglung are mountain regions along the 
eastern side of the valley, and Azpué is a little tributary from the same side. 

On Apri 17¢h, our road takes us 9.6 km. to Camp CXLI/T, Languar 
where the altitude is 4,331 m., or 29 m. above Camp CXLI/, the rate being, 
only 1:331. The direction is N. N. W. Pan. 165, Tab. 30, shows, to the N. 45° W., 
how very narrow the valley is in this section, and how steep the Dovg/ung tributary 
is, coming down from the N. 52°E. Pan. 164, Tab. 30, is taken from Lengmar in 
the direction of our road to the N. W. 

On April 18th, we travelled 12 km, N. W. and WN. W. to Camp CXL VI 
Govo. Here the altitude is 4,524 m., 193 m. above Camp CNL///, and the rate 
of ascent as 1:62. The gradient is, therefore, much steeper than hitherto. If we 
consider only the 8 km. from Camp CNL/// to the junction of the Ae-/sangpo and 
Pashu-tsangpo, the latter being the upper course of the A/ji-chu, the rate becomes 
still steeper or as 1:44, for at the confluence the altitude is 4,513 m. 

Pan. 162A, Tab. 30, shows the view up the Pashw valley to the west, giving 
an idea of its narrowness. Pan. 1628 shows the confluence of the two rivers as 
seen from the same point as Pan. 1624. The Ac-¢saungfo, as I have said before, 
is no doubt the lower part of the Sc/a valley. The brooks flowing down to the 
south from Se/a-/a to Chang-la-Pod-/a thus join at this point, and go to the A/é-chu. 
Just below the confluence, and particularly on the section of steep fall, 1:44, the 
Mi-chu breaks through the range fo Chesang-/a, mentioned above. The hills to 
the west and east of the lowest part of Ae-/sangpo are called Namnam and 








INHABITANTS OF THE VILLAGE OF GOvo. “PRANSHIMALAYA. 





‘THE BROAD, OPEN VALLEY OF .AMCHUK-YUNG. “TRANSHIMALAYA. IN PHE FOREGROUND MANI-SFONES. 


Vou. ‘1. 











THE "PARGO-GANGRI FROM A POINT BETWEEN TARBUNG-LA AND CAMP 150. 








THE TakGu-GANGRI FROM Camp 151. (Cp. Panorama 180 &). 


Fou iW: 



































Ucn axp THE VALLEY Te Criaxne-La-Pon-a. 


Vou. IV. 





UPPER PART OF THE ICE COVERED VALLEY LEADING TO CHANG-LA-POD-LA. 





TWO OF OUR YAKS. 


THE CIANG-LA-POD-LA PASS. 345 


Amirt-rung or Amt-rt-rung. On P.275 and 276, Vol. Ill, there are some photographs 
and sketches from this region. 

On Afri! 20th, the distance to Camp CNLV, Chomo-sumdo, is 19.2 km. due 
west. The rise is 271 m. or 4,795 m.at Camp CNLV. The rate is 1:71. The 
Pashu-tsangpo, streaming from west to east, is no doubt situated in the tectonic 
valley which separates the two ranges of Chesang-/a and Sh7é-/a from one another. 

On April 21st, we crossed the great continental water-parting in the pass 
Chang-la-Pod-la, or »The Pass between Northern and Southern Tibet.» Its altitude 
is 5,572 m. The ascent from Camp CNLV is, therefore, 777 m. The distance being 
9.2 km. W.N. W., the rate is 1:11.8. On the northern side we had 6 km. W.N. W. 
to Camp CXLVI, Cha-oktsang, where the altitude is 5,233 m. or 339 m. below 
the pass, the rate thus being 1:17.7. On both sides the water-parting crest is thus 
very steep, and, as usual, steeper on the southern than on the northern side of 
the range. 

Some photos were taken from the pass itself. They are to be found in Vol. Ill 
between p. 276 and 277, and should be compared with Pan. 166, Tab. 30. The 
latter is interesting as it shows the whole horizon as seen from Chang-/a-Pod-la. 
The view, however, is not at all far-reaching, and nearly the whole panorama represents 
hills in our immediate vicinity and belonging to the water-parting crest itself, Only 
to the N. 60° E. there is a distant range, probably the western continuation of the 
one of Sf#zb-/a. To the S. 55° E. and in the direction of Aorso is the road by 
which we climbed up to the pass. To the N. 35° W., in the direction of the J/ug- 
balung valley, our road goes down from the pass, soon turning to the left around 
the rocky corner and continuing westwards. Pan. 169, Tab. 31, is taken from Cha- 
oktsang and gives a view of the very near mountains. 

Having crossed the pass we are on the Chang-éang or Northern Plain. Still 
the descent is comparatively steep, much steeper than in the lower A/ié-chu valley. 
We had 14.7 km. W. N. W. to Camp CNLVII, Kyam-dam, on Apr?! 22nd, and 
descended 183 m., or to 5,050 m., being a rate of 1:80. 

The Panorama 171, Tab. 31, taken from Lapsen-tart about halfway between 
Camps CXLVT and CN/V//, is from three points of view of a certain interest. 
To begin with, it has the unmistakable Chan g-¢ane character, more flat, more open, 
and with more distant views than the J/#-chu valley we have left behind. Secondly, 
it gives a perspective, to the S.S.E., south and S. S. W., of the range we crossed 
in the Chesang-/a, Finally, it shows to the N. 55° W. the first glimpse one gets ot 
the Vargo-gangr? from this road. A photograph of the »t/a» at Lapsen-tar? with 
a view to the N. 55° W. is to be found between pages 280 and 281 of Vol. Ill, 
though the peaks of Targo-gangrt, by reason of the great distance, do not appear 


on the photo. 
44. IV. 
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Our road to Bumnak, Camp CXLVIII, on April 24th, is 24.6 km. in length 
and proceeds in a nearly north-westerly direction. On this section one has again 
the impression of being on the Chang-tang. The first third of the road follows 
the right bank of the Zargo-tsaugpo to the entrance of the right tributary Lung- 
chen. On the second third the road crosses insensibly rising ground to the pass 
Chumar-la, 5,108 m. high and only 58 m. above Ayang-dam. From the pass we 
go down to Camp CXLVITI, Bumnak, with 4,945 m. On this section of 6.6 km., 
we fall 163 m. or as 1:40, a steep slope indicating the approach of the depression 
of Dangra-yuni-tso. 

‘Two panoramas taken on this road give an idea of the landscape. The first, 
Pan. 178, Tab. 32, is drawn at the confluence of the Luzg-chen brook with Targo- 
‘sangpo, and shows, to the S, 36° E., the valley of the Upper Zargo-tsangpo by 
which we have come. To the S. 5° W. is Mount Zasang, to the S. W. Mount Gz- 
chung, to the S. 65° W., the comparatively considerable peak A/ukébo-chung, to the 
S. 78° W. the valley by which the 7argo-tsangpo goes down, soon turning to the 
N, W. and approaching the lake. ‘To the W. N. W. is a mountain called Aram. 
The view from Chamar-/a is represented on Pan. 173, Tab. 31. In its midst we 
see again A/ukbo-chung and to the right of it N. 63° W., Mount Bumnak. 

On April 25th, our road proceeds 1.8 km. W. S. W. to the pass 77ng-/a, 
5,105 m. high or 160 above the Bumnak camp; the rise is, therefore, considerable 
or t:t1.2. The BSzmnak is a tributary to the 7argo-tsangpo. From the pass we 
have 10 km. N. W. to Camp CNLIN at Kokbo where the altitude is 5,110 m. On 
this section the road goes up and down. 

On Afri 26th, we accomplished the last day’s march on the second crossing. 
The road goes 4.5 km. W.N. W. to Zardung-/a, 5,267 m. high, a rise of 157 m., 
and a rate of 1:28.7, On the other side we had 16.2 km. N. W., descending 559 m. 
to Camp CL at Targo-tsangpo, being nearly the same slope as on the eastern 
side, or 1:29. 

Three interesting panoramas were drawn on April 26¢h. The first, 1724 and p, 
Tab. 31, is from the saddle of Taréung-/a and shows to the east a wavy sea 
of hills, near and distant. Amongst the mountains to the S. 29° W. the pass of Sha-/a 
is pointed out by the guide. This information is, however, doubtful, as the pass 
according to other Tibetans was situated rather south of 7arészg-/a. At any rate 
it seems no doubt to be on the continental water-parting, and, probably, on the same 
range as the Chesang-/a, not on the same range as Sela-la and Chang-la-Pod-la, 
as I first believed. The most interesting view from Taréung-la is the magnificent 
panorama of Zargo-gangyi unrolling its snow-covered and icy peaks from N. 73° W. 
to N. 37° W. The same view was photographed (Vol. III, between p. 280 and 
p. 281). 
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The second panorama of the same day, 181, Tab. 33, was drawn from a point 
S km. S. 57° E. of Camp CL. It gives nearly the same aspect of 7argo-gangri, 
though some kilometers nearer, and it affords us with the first view we ever obtained 
of the Sf22-/so Mountains, which by some Tibetans were called simply Gaxgrz-do 
and which seem to be a part of the Eastern Lapchung Range. A photo was 
taken from the same point of these mountains (Vol. III, between p. 280 and 281). 

The third panorama, 177, Tab. 32, is from Camp CL, and embraces the whole 
view except Zargo-gangré itself. 

From a hill, Myemo-marz, 4-2 km. north of Camp CL, Pan. 174, Tab. 31, was 
sketched, giving a view of the whole Zargo-gangriz. From the same point, Pan. 176, 
Tab. 32, is drawn, and a short distance south of it Pan. 175, Tab. 32, showing the 
old beach-lines. In Vol. III, after p. 282 I have several photos of the 7ago-gangri from 
different points. Only on Pan. 174, Dangra-yum-tso was visible to the N. 20° W,, 
but only as a thin, light line between the mountains. 

According to the distances given above the whole second crossing of the 
Transhimalaya was 223.3 km. in length. The result at which I arrived in rg1r2 
from the construction map was 223.7 km.! 


* Vol. IIL, p. 266. 


CHAPTER XXVIII. 


THE THIRD CROSSING OF THE TRANSHIMALAYA. 


In this chapter I intend to give the additional remarks to the description of 
my third crossing of the 7ranshzmalaya which is to be found in Chapter XXNI 
of Vol. III. This journey across the system begins at Camp CZ and comes to an 
end at Camp CLYVI/I or the confluence of Chahtak-tsangpo and the great Tsang po. 

The first day’s march, Aprzl zoth, takes us 12.3 km. S. W. and south, being a 
rise Of 50 mas Zsangdam, Camp CLI, is at a height of 4,758 m.; the rate is 
1:246. Pan. 168, Tab. 30, shows the 7ar-go-gangrt in a foreshortened perspective 
from a point about halfway and situated at the S. E. base of the mountain, from 
where the highest peak in sight is at N. 62° W. Pan. 1804 and 8, Tab. 32, gives 
a topographically important view of the range west of Shuru-tso, called Gangrz-do, 
or Gangrt-to to the W.S. W. and S. W., the peak Pungkar to the N. 73° W., peak 
Targo-rigit to the N. 40° W., the culminating 7argo-gangr7¢ peak to the N. 16° W,, 
Tsangdam camp to the N. E. and the hill Zar-farva to the S, E. and 5S. S. E. 

The distance from Camp CL to Camp CL/ along the Targo-tsangpo is 
about 11.1 km., and the fall of the river is therefore, as 1:222. If the distance 
from Camp CL to the southern shore of Dangra-yum-tso be considered to be 
44 km., and supposing the fall of the river would be the same the whole way, it 
would amount to 200 m., and Dangra-yum-tso would be at an altitude of 4,508 m. 
But according to the general law of erosion and plateau-land morphology the rate 
of fall diminishes gradually, and it may be regarded as pretty certain that the lower 
course of the 7argo-tsangpo has an extremely slow fall. On our map of 1: 1 000000 
Colonel Bystrém has adopted the height of 4,646 m. for the lake, which is the altitude 
calculated from the observations of Nain Sing and entered (15,240 feet) on the map 
of Trotter. This observation seems to agree very well with my observations south 
of the lake. The altitude of Nain Sing becomes the more reliable if we remember 
that he has given to A’gangtse-tso an altitude of 4,683 m. which is very near the 
one I found, 4,694 m., after many days of observations. If the relations were the 
same in both cases, 7. ¢. that the altitude of Dangra-yum-tso as given by the Pundit 
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were 11 m. too low, the real height would be, not 4,646 m., but 4,657 m. In the 
first case the fall would be as 1:709, in the second as 1:863, the latter being 
a fall of 51 m. in a distance of 44 km. If we compare this rate of fall with the 
relations at some other lakes belonging to the same lacustrine belt as Dangra-yum-tso, 
we will find that the gradient of slope is different at different lakes. The slope of 
the Soma-tsangpo from the point where I crossed it between my Camps CCCCVIT 
and CCCCV/I/ and where the height is 4,792 m., down to Zerz-nam-tso, which 
is at an altitude of 4,679 m., or on a distance of 101 km. along the river, the fall is 
113m. or 1:894, a value which indeed comes very near to the one calculated for 
LTargo-tsangpo. Taking Buptsang-tsangpo from Camp CCCCXX, where the height 
is 4,776 m., down to Zarok-tso with 4,627 m., or 149 m. fall in 48 km., the rate 
becomes as 1:322 or nearly three times as steep. Along the Swemdang-tsangpo from 
Camp CCCCXLI/, 4,785 m. high, to Nganglaring-tso 4,746 m., or a fall of 39 m. 
in a distance of 27 km., the rate is 1:693. However, the altitude of Daxyra-yum-tso, 
or 4,646 m., is very likely to be correct. 

On May rst, we travelled 18.6 km. S. W. and S. S. W. to Camp CLIT, Parva, 
on the eastern shore of Stru-tso. The ground on this section is practically level, 
Camp CLI being at 4,758 m. and Camp CLIJ at 4,753 m. But on the road we 
cross the water-parting between the two lakes, being at 4,763 m. only, and so flat 
that it is impossible to tell its real situation. A secondary hill slope not far from 
the lake had even a height of 4,820 m. 

From the Jast-mentioned place Pan. 179A and B, Tab. 32, was sketched. To 
the S. 70° E. the valley of Zargo-tsangpo is seen between the mountains, Due south 
is the isolated Mount Do-/sdénkang which, therefore, on Pl. 9 has been placed a short 
distance too far west. Then from S. S. W. and the whole way to the W.N. W. is 
the range west of Shzvau-¢so with the lake in the foreground. From N. 5° W. to 
N. 13° W. are some of the highest peaks of the Zargo-gangrt. Pan. 182A and 3, 
Tab. 33, is drawn from Camp CL//, Parva, and shows Do-tsdénkang S. 2° E. and 
then in a very beautiful perspective the mighty range on the western shore of the 
Shuru-tso with some of its names, as the Naffa valley, Uméu-tang, Umbu, Tang- 
mupge, Parms-la and Tarlung, and, of course, the whole surface of the lake in 
the foreground. 

The altitude of the lake is 4,725 m. Camp CL// being situated on a terrace 
along the shore had 4,753 m. The distance to Camp CL//I, A'yangdam, is 12.4 km. 
and the altitude at the camp is 4,739 m. From here the Pan. 1834, B and ¢, 
Tab. 33, was drawn. By a curious mistake in the plotting of the panoramas for 
reproduction, 7Zargo-gangri appears twice. It should, therefore, be noticed that 
Pan. 1834 begins from S. 51° W. Then follows to the right a new, more fore- 
shortened perspective of the Gangrz-do Range on the western shore of the lake. 
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From N. 5° E.t to N. 14° E. the Zargo-gangr7 is again visible, on a diminished 
scale. To its right follow the mountains to the east and S. E. of the lake. To 
the S. 30° E. is the valley of Ayaxgdam-tsangpo; to the S. 8° E. is the highest peak 
of the Do-tséxukang Mountain,? and to the right of it some distant hill and a small 
hill in our vicinity. The dark mountain at the right end of Pan. 183¢ is the same 
as the one to the S. 51° W. on Pan. 1834. The only difference is that the sun had 
been sinking in the meantime and the shadows covered these mountains before I had 
completed the panorama all around. 

On May 4th, our road goes S, W. and S. S. W. for 18.7 km. to Camp CLIV. 
The first 4.7 km. take us up to the pass Duxa-/a with an altitude of 5,030 m. 
The rise is, therefore, 291 m., or 1:16. Camp CLIV, Sabuk, is at 4,947 m., or 
83 m. lower than the pass, and the fall 1:171. From Saéuké, Pan. 184, Tab. 33, 
is drawn showing a glimpse of /argo-gangri to the N. N. E. 

On JZay sth, our road continues south and S.S. W. The first 3.7 km. take 
us to the pass Baxg-lu, 5,237 m. high, and 290 m. above Camp CL/V. The ascent 
is rather stiff or as 1: 12.7. From the pass we have 7.2 km. to Camp CLV, Angjum 
with an altitude of 5,186 m.3 or 51 m. below the pass, a rate of fall as 1: 141. 
From Bdue-la Pan. 1854 and 8, Tab. 33, was sketched, giving a strong impression 
of rather massive and mighty ranges to the west and north, all belonging to the 
Transhimalayan System. The snow-covered range to the west may be a part of, 
or rather the eastern end of, the Kanchung-gangri. The Gangri-do with the 
snow-covered Gad/ung-fu appears in a still more foreshortened perspective than 
hitherto. To the N.11°E. and N. 19° E. is the 7argo-ganrgz in a still more 
diminished scale. To the left or west of it, N. 6° E., is a mountain which seems to 
be a range parallel to and situated just west of the 7argo-cangri. To the right 
or east of the latter, one sees the depression in the northern continuation of which 
the Daxgra-yum-tso is situated. 

The next section of the road again takes us over the continental water-parting 
in Angden-la, Alay 6th. The pass is double, the first saddle being 5,634 m. high, 
the second is 5,643 m. high. The distance to the latter, from Camp CLV is 6.4 km,, 
the elevation 457 m., and the rate 1:14. From the pass to Camp CLVI, Kyam, 
or Azam at 4,954 m., the distance is 12.6 km. Here the ground sinks 689 m. or at a 
rate of 1: 18.3. 

Pan. 187, Tab. 34, is taken from the first threshold of Axgden-la, giving 
a last view of the Zargo-gangri and the world of mountains to the west and S. W. 


* Not N. 9° E. as on the Pan. 
7 A sketch of the same mountain is to be found between p. 272 and p. 273 of Vol. IIL 
3 On Pl. 9 it is 5180 which is a mistake for 51,6. 
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of it. Pan.186, Tab. 34, is taken from the second threshold and represents the landscape 
to the south. Pan. 189A and 8B, Tab. 34, is a view from Camp CLV/, giving a good 
perspective of the range we had just crossed in the Angden-la, probably the same 
in which the Sta-/a is situated. To the N. 47° E. is Mount /ra with Jre-lungpa 
from where the Ayam-chu comes down, To the E.S.E. are the mountains Zamde 
and Atxtang. To the south is the Amchok-tang, or plain surrounded with its 
mountains. 

The plain of Amcho# falls very gradually to the south, and our next march, 
on Alay 7th, to the S.S. W. on this plain, descends only 84 m. or to 4,870 m. at 
Camp CLVIT, at Hramsang, on the N. W. corner of Amchok-tso. The rate is 1: 205. 
Pan. 188, Tab. 34, is taken from Amchok-yung a few kilometers north of //ramsang. 
It is of importance as showing how very difficult it is to solve the orographical 
problems of the 7ranshzmalaya with the material ] was able to bring home. Nobody 
should wonder at this fact. I have only crossed the system on a few lines. Even 
the /Zzmalaya which has been so thoroughly explored, mapped and measured, is 
orographically not quite known, On the panorama in question we have a range to 
the north and N. 20° E,, certainly the one of Axgden-la to the north of Amchok- 
tang. N. 30° E. is Do-tsénkang from this side also cropping up as a solitary peak. 
The Avutang, N. 70° E., seems to belong to a special range, situated south of the 
one with Sha-/a. In front, or south, of it is another range, which S. 76° E. has 
a first snow-covered pyramidal peak, and to the S. 57° E, S. 48° E., S. 36°F. and 
S. 30° E. a series of other, very considerable peaks. The question is whether this 
range may represent the western end of the Mvex-chen-tang-/a, but this problem 
can only be solved by detailed exploration on the spot. 

Pan. 193A and B, Tab. 35, from Camp CLVI/, Hramsang, gives another aspect 
of the surrounding mountains. To the west and N. W. are the mountains Puclu 
and A‘e¢nerz, to the north the range of Axgden-/a, to the east is the northern-most 
part of Amchok-tso, and to the E. S. E. and S.E. Mount Shakokshar, probably 
a part of the same range which I supposed to be the western continuation of 
Nven-chen-tang-la. The mountains visible to the S.S.E. are situated between the 
Raga-tsangpo and the great Tsangpo. Finally Pan. 191, Tab. 35, is a little view 
to the S. E. from the southern shore of Amchok-tso, and Pan. 194, Tab. 35, a view 
to the N. W. and north, across the lake from the same point. 

On Jfay roth, we travelled 9 km. to the west and south, rising 440 m. to 
Camp CLVITI, Serme-lartsa, which is at 5,310 m. The rate is 1:20.4. 

The next day’s march, on Afay rirth, we had 5.3km.S.S. W. to the pass of 
Sao-lungring, 5,387 m, high, or 77 m. above the last camp, the rate being 1:68.9, 
Then follow 9 km. sinking and again rising ground to a second, nameless, pass 
with an altitude of 5,384 m. From this secondary threshold we had only 3.2 km. 
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to Camp CLIX or Tsarok, where the altitude is 4,861 m. On this last section 
the road went very steeply down to the valley of Raga-tsangpo, a fall of 523 m. 
or 1: 6.1. From a point just south of Sao-/uxgring a sketch was drawn, Pan. 192, 
Tab. 35. Pan. 190A and 8, Tab. 34, is a view of the hills around 7savro4. 

On Aay 12th, we travelled 17.8 km. W.S. W. along the Rega-tsangpo to 
Camp CL, or Yo'on, 4,919 m. high, a rise of 58 m. or as 1: 307, showing a very 
gradual slope for the Raga-tsangpo. From a very flat little secondary threshold 
on the road, Pan. 195, Tab. 35, was drawn. To the S. 87° W. it shows the upper 
part of the valley of Rega-ésangpo, and then, to the right the comparatively not 
very high mountains north of the river. To the N. 2° E. is a pyramidal peak called 
Kun grt-rak pe. ‘ 

Next day the distance was 12.7 km. S. W. to Camp CLNT, Raga-tasam, with 
an altitude of 4,948 m., 29 m. above the previous camp, or a rise of 1:438. The 
panorama, 1974 and B, Tab. 36, taken from Raga-tasam, is of interest. Already 
from the little threshold west of 7sarvo%, a first glimpse had been caught of the 
Chomo-uchong to the S. 87° W. Now we got a clearer view of the same mountain 
to the N. 83° W. To the N. 69° W. at a considerable distance a rather high mountain 
was in sight, and N. 25° W. rose the mighty mount of Zomdéo, a name that practically 
may be the same as Lupo, as the high peaks farther west were called, though the 
pronounciation, if this be the case, is different. Vgangba-kanja was the name of 
the mountains to the east and E. N. E. situated south of Raga-tsangpo. Yosar is 
another name of mountains in connection with the former and to the E.S. E. and S. E. 

On A/ay 21st, the road continues 16 km. W. N. W. to Camp CLAN// at 
Chosang-jung, where the altitude is 5,006 m. or 58 m. above the previous camp 
and arise of 1: 276. At this place we have to consider Pan. 1964 and 8B, Tab. 35. 
The range of Loméo visible to the north, is probably the same which I crossed 
a year later in Gydgoug-la. Yo the east and E. S. E. is seen the broad valley 
of Raga-tsangpo. S. 64° W. is Cht-kelung, to the west is Ravak, to the N. 60° W. 
Mount A‘chen-talung-changri, to the N. 54° W. Semo-tandung, and to the N. W. 
Scmo-changrv?. Wt is easy to sketch the outlines of all these hills as they present 
themselves, but it is a very difficult task to arrange them correctly in relation to 
one another on a map. For this purpose detailed survey work in all the more 
considerable valleys is necessary, and my map is only a preliminary one. 

From Camp CLX//, we begin to ascend in a W.N. W. direction the outskirts 
of the mountain group of Chomo-uchong. On Afay 22nd, the march was 6.6 km. 
to Ravak-la, 5,227 m. high, a rise of 221 m. at a rate of 1:30. From the pass 
we had 1.1 km. to Camp CLX/I/ at Kichung-sumua, 5,198 m. high, or 29 m. below 
the pass, a rate of fall as 1:34. On Pan. 198A and 8, Tab. 36, the Chomo-uchong 
proper is still hidden. At S. 75° W. the way to Avchung-la is visible. To the 
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N. 48° W. the Avchen-talung-changi7 is again in sight. To the N. N. E. is the 
range Lombo and to the N. E. Zsoffz. 

The march of J/ay 23rd, took us through a complicated region. First we 
had 3.4km. S. W. to Avchung-la, 5,504 m. high, a rise of 306 m. at a rate of 1:11. 
Then we had 3 km. undulated high-alpine ground, descending to a brook, ascend- 
ing to a second pass of 5,480 m., and then up to a third pass, Kanglune-la, of 
5,528 m. Finally 3 km. W.N. W. to Camp CLXIV, Lungle, which is at 5,251 m: 
or 277 m. lower, a rate of fall as 1:10.8. A series of small panoramas were drawn, 
Pan. 203, Tab. 37, is from Avchung-la to the E. N. E. and east over a_ hopeless 
labyrinth of mountains more like a stormy sea. From the same pass a more elaborate 
panorama, 204, Tab. 37, embraces the whole group of Chomo-uchong with culminating 
peaks to the S. 34° W., S. 55° W., S. 75° W., S. 86° W., N. 87° W. It should be 
compared with a photo on the opposite page. Pan. 201, Tab. 37, is taken from 
the second pass, looking back to the A7chung-la S. 87° E., S.E. and S.S.E. Pan. 199, 
Tab. 36, is from Kanglung-/a with, to the N. 60° W., the valley down to Lungla 
amongst waves of mountains. Finally Pan. 200, Tab. 36, taken from Camp Lung/e, 
shows to the S.S. W. and S. W. some of the high peaks of Chomo-uchong, and to 
the N. 61° W. the Roxgchen valley going down, I think it is no exaggeration to 
say that these panoramas tell a good deal more than the map, or rather, that the 
map is a lifeless record if it is not assisted by these landscape views. 

On Alay 24th, we go down 14.5 km. W.N.W. and S.S.W. to Camp CLAV, 
Pang-satak, with an altitude of 4,916 m. The fall is 335 m. and the rate 1:43.3. The 
next day’s march was 7 km. in length to Camp CLNVI, Basang, where the height 
was 4,796 m. The fall is 120 m., the rate 1:58, and the direction S. W. Pan. 208, 
Tab. 38, is taken from Basang. Its most interesting part is Mount Lymbo-caktsen, 
which is a part of Chomo-uchong. 

On Jay 27¢h, the march goes S.S. W. in a nearly straight line crossing the 
Sa-chu which is a left tributary to the Chakfak-tsangpo, and ascending the Gyéd- 
buk-la, 4,823 m. high. The distance to the pass being 8.9 km., and the rise only 
27 m., the rate is 1:329. On the southern side we had 6.8 km. to Camp CLAI//, 
Aydrkyd, 4,575 m. high, or a descent of 248 m. at a rate of 1:27.4. Pan. 206, 
Tab. 37, from Gydééuk-/a, shows the mountains to the north and south, and in the 
middle, a new aspect of the Chomo-uchong with three pyramidal peaks, o7z., N. 45° E. 
the Lumbo-taktsen, N. 55° E. the Tsummo, and N. 60° E. the Chomo-uchong proper. 

The last march, J/ay 28¢h, is 10.8 km. south and west, first going down the 
Kydrky@ valley and then ascending along the northern bank of the great 7sang‘fo 
to the confluence of the Chaktak-lsaugpo, at Camp CLNVITI, From a slope close 
upon the latter camp, Pan. 207, Tab. 37, was sketched showing the appearance of 
the mountains around the confluence of the two rivers. To the S. 61° EF. the great 
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valley of the joint river goes down on its way eastwards between the 7ranshima- 
laya and Himalaya. Unggung-gabri and Alung are mountain shoulders to the 
S.S.E.and S. To the S. 31° W. is seen the valley by which the great 7sangpo 
comes to the confluence with Mount Aza to its west. To the N. 75° W. is the valley 
of the Chaktak-tsangpo coming down to the confluence. Pan. 205, Tab. 37, is drawn 
from Camp CLXVIII showing the valley of the great Zsaxgpo above the con- 
fluence, and practically the same view as S. 31° W. on Pan. 207 only under a some- 
what changed perspective. 

The whole distance of the third crossing, according to the marches given 
above, is 247.2 km. The first calculation, found on p. 289 of Vol. IH, was 237.9 km. 
as measured on the construction map. Thus, in spite of the violence exerted upon 
the original map for entering it in the net of co-ordinates, the two maps agree in 
a Satisfactory way. 


CHAPTER XXIX. 


ALONG THE UPPER TSANGPO TO THE MANASAROVAR. 


In Vol. III my eight journeys across the 7ranshimalaya were arranged in 
geographical order, from east to west. Here, on the other hand, | deal with them 
chronologically. Therefore the journey from Khaled to Yumba-matsen, which was 
the seventh in Vol. III, will be the fourth here. However, it is a long way to Kha/ed. 
We cannot leave all the panoramas drawn along the road without saying a few 
words of them. Some of them will tell us, amongst other things, how much the 
three expeditions that have travelled before me in the 7'saxgfo valley, v7z., Desideri 
and Freyre, Nain Sing, and Ryder, have been able to sce of the 7yanshimalaya. 
The panoramas to the north will prove how impossible it is to draw any conclusions 
regarding the orographical arrangement of the different ranges, and in how far the 
view may be justified, as maintained by some geographers who have never been in 
the country, vz. that one continuous range is running the whole way along the 
northern side of the 7sangpo or Upper Brahmaputra valley. We will thus have 
to proceed, day by day, westwards along, or at the sides of, the 7sangpo to its 
source and va the Sacred Lake to Khaled at the foot of the Kang-rin poche or 
Kailas, from where the fourth journey across the 77axshzmalaya starts, 

The first march from the confluence on A/ay jo¢h, takes us 13.1 km. W.N, W. 
along the Chaktak-tsangpo to Takbur, Camp CLXIX, where the altitude is 4,532 m.'! 
The rise is thus only 8 m. or 1:1,638. Pan, 212, Tab. 39, is taken halfway from a 
mant on the road, and shows once more the massif called A’Za, and to the west 
and W.N.W. the perspective up the valley of Chaktak-tsangpo. Pan. 213, Tab. 39, 
is also a view to the west taken from Camp CLNIN. 

On June rst, the road goes north and E.N. E. to Camp CLNX, Saka-dsong. 
The first 7 km. take us up to 7ahéur-/a at 5,066 m. or a rise of 534 m., Or 1:13. 
From the pass we descend 450 m. in 14.8 km. to the next camp where the altitude is 
4,616 m. The rate is here 1:33, showing that even here the southern slope is the 


? The 4521 on Pl. ro is incorrect. 


356 ALONG THE UPPER TSANGPO TO THE MANASAROVAR. 

steeper. The panorama, 210A and B, Tab, 38, from 7akéur-/a, shows to the S. S, E., 
south, and S. W. mountains between the Chaktak-tsangpo and the great 7sangpo, 
and to the S. W. at a great distance, one of the northern Azialaya Ranges with a 
more dominating peak. To the N. W. it gives a perspective of mountains and peaks 
belonging to the Lunfo-gangrt, and to the north and N,N. E. the Aanchung- 
gangrt. It will in every single case be a great assistance to compare the pano- 
ramas with the map in 1:1000000. Pan. 2094 and B, Tab, 38, from a terrace a 
few kilometers W. S. W. of Saka-dsong, has to the S. S. W., west and N. W. the 
Aarkong valley, and to the N. 52° W. its junction with the Sa-chz valley. To the 
north and N. E. it shows a bulky range bordering the Sw-chw valley on the north. 
Eastwards some of the Chomo-uchong peaks are again visible. Pan. 211A and B, 
Tab. 38, is a drawing of all the mountains surrounding Sahsa-dsoug. To the S. 79° W. 
is the valley of Sa-chw, going down to its confluence with the Chah‘ak-tsangpo. 

On Fune 7th, we travelled westwards 15.7 km. to Camp CLXXI, Targyaling- 
gourpa, at 4,574 m. or 42 m. below Saka-dsoung, a descent of 1:374. On Pan. 2154 
and B, Tab. 39, we see, to the S.S. W., the valley of the Chah‘ak-tsangpo going 
to the confluence with the great 7sangpo. S. 80° W. is a valley called Halung. 
Before reaching that our road the next day turned to the right or north. To the 
N. W. is the monastery 7urgyaling-gompa on its hill slope, and to the N. 2° W., is 
a short-cut through the 7sa/wug valley to Pasa-guk. The main branch of the 
latter valley seems to come from the mountains 7%zgoa and 77ngo-shar. 

On Fane Sth, the road continues west and north along the Chak¢ak-tsangpo to 
Camp CLXNII, Pasa-guk, with 4,586 m., or 12 m. higher than the previous camp, 
a rate of 1:725 on a distance of 8.7 km. Pan. 220, Tab. 40, is a view of the 
mountains to the N. N. E, N.E, and E. S. E. from Pasa-guk. 

The next day, Feve roth, we had 15.6 km. W.N. W. along the Chaktak- 
tsangpo and its tributary, Rok, to Camp CLNNITS, Churu, 4,628 m. high, or a 
rise Of 42 m. at a rate of 1:371. On Pan, 214, Tab. 39, the valley to the S. 25° W. 
is called AZarkyem, and to the N. 83° W. is the valley which continues to Myawku. 
Pan. 217, Tab. 39, is a view east from the same place, and Pan. 216, Tab. 39, 
taken from the confluence of the Ro& and Chak‘ak, shows a beautiful perspective 
to the N.E. called Lasma-nakchen-nakchung and belonging to the Kanchung-gangrt. 
It should be compared with the mountain to the N. 1° E. from Zakéur-la, as seen 
on Pan. 210A, Tab. 38. It is again visible from Lam/ung-/a to the N. 37° W., 
Pan. 483, Tab. go. It is no doubt the same which appears to the S. 14° W. from 
Sang-berttk, Pan. 4858, Tab. 90. 

The march of Fuze 11h continued W.N. W., 10.8 km., to Camp CLXXIV, 
kok-shung, at 4,609 m., a fall of 19 m. or as 1:568. There is a water-parting 
between Camp CLXX/II and Camp CLXXI/V, though it was impossible to tell 
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where it was. The figure 4,622 m. for the altitude west of the latter camp is, no 
doubt, too low. Pan. 218, Tab. 39, shows, to the W.S. W., the continuation of the 
valley we had to travel the next day. To the N. W. are very high mountains called 
Lombo-kangra by our Tibetans, though Lun po-gangrZ was the name given by nomads 
farther north. To the north and N. E. are the bulky mountains bordering the valley. 
From the north extending eastwards is the valley by which we have arrived. 

On Fune rath, we travelled W. S. W. 15.1 km. to Camp CLNXV, Nyuku, 
at 4,600 m., or 9 m. below Camp CLXXIV, a rate of 1:1,677. The rate of fall 
in the northern side valleys is, therefore, very gradual. From A’ywhu, Pan. 219, 
Tab. 40, was drawn. To the S. 9° E. it has Mount Chagdang, to the S. 9° W. Mount 
Peling-nagmo, to the S. W. the valley of A/en-chu, going down to the A/ar-tsang- 
tsang po or great Tsangpo, just west of Mount Shzre-nakto W.N. W. and N. W. is 
Mount Baésang. N. 30° W. is the valley of the Upper Aven-chu and N. 2° W. is 
Mount \yahu-lonbo. 

On Fune 14th, we had 15.2 km. N. W. up the J/en-chu valley to Camp CLXXV, 
Kyum-ugoya, at 4,670 m., or a rise of 70 m. at a rate of 1:217. The little panorama 222, 
Tab. 40, is taken from there showing the valley of A/en-chw by which we arrived. 

The next day, Yene ryth, took us 10.3 km. N. W. farther up the same valley 
to Camp CLNXVIT, Konak, at 4,729 m., or a rise of 59 m,, and a rate of 1:175. 
From this camp a complete panorama was taken. The most important part of it 
are the high peaks to the N. N. E. and N. E. some of which had been seen and 
measured by Wood of Ryder’s Expedition in 1904. Those visible from Koxak were 
called, by my Tibetans, Chaslung-kang, Lombo-kangra (Lunpo-gangri), and Tstmo- 
sora-yang — the Shékyuug being situated at a shorter distance. To the west are 
the Sarchung peaks and Sarchung-la which we later on had to cross. 

From Konak 1 made an excursion N. N. E. and N. E. 14.6 km. to Avleng-la 
at the S. W. base of Lunpo-gangrt, where the altitude was 5,315 m. The rise, 
therefore, amounted to 589 m., a rate of 1: 25. The panorama, 2264 and B, Tab. q41, 
taken from Azlung-la, is important and should be compared with the several 
panoramas of the same mountains as seen from the north, some of them already 
communicated in Vol. Ill. S. 38° W. is Sérchung-la with our road to 7radum. 
It is worth noting that the mountains to the W.N. W. and N. W., the drainage 
area of 7sa-chu-tsang po, give the impression of being comparatively low, which is 
perfectly in accordance with my other orographical observations. A view to the N. W. 
from such a commanding place as A7/ung-/a, will run parallel with the stretching 
of Lunkar-ganrgrt and Lunpo-gangri, that is to say, in the valley between it and 
the next parallel range to the west. To the N. 34° W. is the peak Chas/ung-kang, 
to the N. 33° E. the Lunfo-gangri, and to the N. 48° E. a less important peak, 
Kilung-nagmo. 
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On June 17th, we had first 7 km. W.S. W. to Sarchung-la, 5,188 m. high, 
or 459 m. above Konak. The rate is thus 1:15. On the other side we had 
12.5 km. S. W and west to Camp CLXXVITI, Dambok-rong, 4,657 m. high, or 
a descent of 531 m. from the pass, being a rate of 1: 23.5. From Sarchung-la 
Pan. 228, Tab. 41, was drawn, showing to the N. E. some of the magnificent Lex fo- 
gangrt peaks, and a group of mountains to the E. N. E. also belonging to the same 
system and being the S. E. continuation of the Lumwkar Range. To the S. W. and 
W.S. W. on Pan. 229, Tab. 42, we have also a fine view of the water-parting 
Himalaya Range south of the great 7sangpo. 

Pan. 2234 and B, Tab. 40, from Dawbok-rong gives an idea of the mountains 
all around the place. S. 66° E. is the valley by which we arrived. S. 53° W., and 
round the corner, our road proceeds to 7radum. 

The next march, Fuwe 18th, takes us 12.1 km. west to 7radum, 4,591 m. 
high, or a descent of 66 m., at 1: 183. From a point a few kilometers east of 
Zradum, ata »hla» near the base of a northern rocky promontory, Pan. 224A and B, 
Tab. 41, was drawn, showing comparatively low hills, but many names. The word 
Tasang S,S.E. is obviously no name, but simply ¢asanzg or fasam, the great road, 
From 7yadum itself Pan, 2254 and B and Pan 227, Tab. 41, were drawn, all three 
belonging together without interruption. From S. 21° W. to S. 58° W. they show 
a considerable snowy range, the water-parting //ma/aya. Just in front of this range 
and turning to the left, we had to travel towards S. 21° W. the next days. To 
the N. 67° W. is the valley of the great 7sangpo. To the N. 40° W. is the valley 
of the 7’sa-chu-tsangpo. Yo the N. E. is the monastery of 77adum and to the S. E. 
a solitary chorten. This panorama was taken some 800 meters west of the camp. 

On Fune 20th, our road goes due south for 10.6 km. to the 7sanug‘po, or 
Upper Brahmaputra, at Liktse-gonpa where the altitude is 4,565 m. or 26 m. below 
Tradum, a rate of fall of 1:408. Here the 7'sa-chu-tsangpo comes in from the N. W, 
From this place Pan. 2314 and B, Tab. 42, was drawn to show the entire horizon. 
To the N. W. is the broad, open valley of the 7sangpfo. N. 60° E. the 7sangpo 
turns to the east. N. 76° E. is the hill of Zzéése with its gompa, also seen on 
a photo between p. 318 and 319 of Vol. II, and S. 68° W., is the Peak Ruxgona. 

On June 21st, we travelled 33.8 km. S. W. and south to Camp CLNNX/J where 
the altitude is 4,595 m., or 30 m. above Camp CLNNN on the 7sangpo. The 
rise is, therefore, extremely gradual, or as 1:1127. In the first section of this road 
the low thresholds, 7’sasa-da, Dorap-la and Ngurkung-la were crossed. From the 
second of these Pan, 230, Tab. 42, was sketched showing the third threshold, 
Neurkung-la to the S. 33° W., and to N. 88° W. Dékpa-nakehtr, a small peak, at 
the western side of the broad entrance to the Nachalak Plain. The Pan. 237, 
Tab. 43, from Camp CLNXXX/ is interesting so far as it gives an idea of the 
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extreme flatness of A‘orc-/a to the south. As a matter of fact one does not at all 
get the impression of a pass from the northern side; it looks as if the plain continued 
with insensible undulations, or rather, quite level to the south. To the S. W., west, 
and N, W. is the perspective of the northern //ialaya Range, most of it, unfortunately, 
hidden by clouds. 

On Fune 22nd, we crossed the pass Kore-/a, which, at the »anz cairn,! has 
an altitude of 4,637 m.? but on the water-parting itself 4,661 m. If we consider 
the first-mentioned figure, the rise from Camp CLNNX/ to the pass, 3.3 km. distant, 
would be 42 m., or 1:78.6. From the pass to Camp CLNNNX//, Nama-shu, in 
Nepal, where the altitude is 3,806 m., the fall would be 831 m, or as 1:17. The 
altitude 4,661 m. for the pass was found on the way back. To Mama-shu the 
direction is south, S. E., and south and the distance 14.1 km. 

Pan, 232A and B, Tab, 42, is taken from Kore-la. The view is to the E.S.E,, 
south, and W.S. W. in the direction of \’efa/. Again a distant view is very much 
hindered by clouds, Pan. 234A and B, Tab. 43, is taken from Camp CLNANX//, 
Nama-shu. It is a view of the valley down through the Avma/aya to the south. 
To the S. W., west, and N. N. W. is the wall of mountains and terraces along the 
right side of the valley. To the north is the valley by which we have come, to 
the N. E. the valley, and to the E. N. E. is a house in Nama-shu. Pan. 243, Tab. 44, 
is taken from a point on the road not far from Camp CLNNN/J. 

The road back, on June 237d, to Kore-la is the same as on the previous 
day. From the pass to Aung-muge, Camp CLXNXNIJI/J, 4,603 m., the distance is 
6.2 km., the fall 58 m. from the 4,661 m. threshold, and the rate 1:107. Pan. 233A 
and B, Tab. 42, is a second view drawn from the pass. The most important part 
of it, or the view down to A’epfal, is hidden by clouds. To the north the sky is 
clear the whole way in the direction of the Zsangpo. The view to the north from 
Camp CLXNXI//I, Pan, 238, Tab. 43, shows that we are returning again to the 
more flat plateau-land. To the N. N. E., at a great distance, even the 7ranshimalaya 
may be seen as a contour line. 

The next march, Fune 24th, took us 24.8 km. N.N.W. to Camp. CLNX NIV, 
Bando, at an altitude of 4,594 m, or a fall of only 9 m.,, being a rate of 1:2,755. 
It should, however, be noticed that the ground on the last section of this march, 
again rises. Here a little threshold, Chasang-/a, is crossed at an altitude of 4,551 m. 
From this little pass Pan. 239A and B, Tab. 43, was drawn, showing to the south the 
little valley by which we had ascended, and to the S. W., west, and N. W. the 
Himalayan Mountains which from the west border the plain of .Vachelak. To the 


t Between p. 320 and p. 321, Vol. II, there are a few photos from this place. 
? The figure 4,620 m. on Pl. ro is wrong. It should be 4,637 m. 
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N. 30° W. is the Mountain Drkpa-nakchiy, and to the N. 13° W. A7‘tse-rinak, 
a group we would leave to our right the next day. To the N.N.E. are 7rans- 
himalayan Mountains belonging to the Lunkar Range and to ranges west of it. 
The peak Chamda-shumo to the N, 26°E. is the same one as could be seen already 
from Camp CLNNXN/JI/, at about N, 20° E. on Pan. 238, Tab. 43. To the N. 58 E. 
we have a fine, though distant view of the highest peak of the Lun po-gangri 
(Lombo-kangra). 

On Sune 25th, we travelled N. W. 10.2 km. to Camp CLXNXV, Chikum, 
where the altitude is 4,796 m. The rise is 202 m., and the rate 1:50.5. From 
the latter camp Pan. 235, Tab. 43, is taken, showing rounded and moderate hills 
to the west. Pan. 236, Tab. 43, is a view to the east showing the 7sangfo and 
a part of the plain to the south of the great river. 

On Fune 26¢h, the direction is N. W. First it is 1.6 km. to the pass 7wgu-da 
5,026 m. high, a rise of 230 m,, and a rate of 1:7, one of the steepest gradients 
we ever had. On the western side we had 9.5 km. to Camp CLNXAVI, Tambap, 
4,785 m. high, a rise of 241 m. at a rate of 1:39. Pan. 240, Tab. 44, is a view 
from 7agu-/a, showing to the N, 32° W. a peak called Zemdap, to the N, 32° E. 
Kitse-rinak, to the N. 78° E. the eastern part of Lunxfo-gangrz just peeping out 
in the interval between two hills. To the S.W. are ranges belonging to the 
Himalaya, Pan. 245, Tab. 44, catches only the A7¥zmalayan Mountains so far as 
they are in sight from a point in the immediate neighbourhood of 7agu-/a, and to 
the north of it. Pan. 242, Tab. 44, is taken from a point 2 km. east of Taméaf, 
and embraces the plain of Nadrung-tsangfo with surrounding mountains. Pan. 241, 
Tab. 44, finally, is taken from Camp 7améap itself and shows to the S. 87° E. the 
road by which we came down from Jagu-/a. 

The next march, Fune 27¢h, proceeds W. N. W. and N. W. 17.3 km. to 
CampCLNN NVI, Nagor, at an altitude of 4,608 m., or 177 m. below Camp CL VN NV], 
the rate of fall being as 1:98. The Pan. 246A and B, Tab. 44, from Magor includes 
the whole horizon. The mountains to the N. E. and east are called 77ro#, To the 
S. 70° E. is our road from 7agu-la. To the S. 35° E. is a snow-covered mountain 
called .Varung-gangr?. To the S. 39° W. Ava-talung-tangdip is another more 
dominating group. ‘To the west is Mount Axdu. Namla-gompa is seen on its 
cliff to the N. 69° WW. To the N. 50° W. is the low and open country showing the 
situation of the valley of the great Tsangfo. About N. 35° W. is Zakszm. 

On Yune 28th, we travelled 12 km. to the N. W. and N. N. E. passing 
Nam/a-gompa and camping on the right or southern bank of the Upper Brahmafutra 
or Tsangpo. Here Camp CLYNXV T/T has an altitude of 4,583 m., or 25 m. lower 
than .Vagor, the rate being 1:480. Some photos from NMamla-gompa are to be 
found on p. 322, Vol. IL 
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The next day's journey consists simply in a crossing of the river to the N.N. E. 
Camp CLXNXTX, Dongbo, had an observed altitude of 4,598 m. ‘The distance is not 
quite 5 km., and the rise of 15 km. is due to the camp being placed on a little sandy 
hill, Pan. 247A and B, Tab. 45, is taken from there. ‘To the S. 28° E. and S. W. 
some comparatively high /Yzma/aya peaks are in sight. Terzyorg is a peak in the 
neighbourhood to the north. To the east the name 77%yoé appears again. 

On Fune 30th, we marched 22.7 km.N. W. to Camp CXC, Tuksum, at an 
altitude of 4,596 m., or a rise of 13m. from the river at Camp CLNNN/NX which 
must be regarded as practically the same altitude as Camp CLNNXXV/J//, or 4,583 m. 
The rate is, therefore, 1:1746. The panorama from 7wkswm, 248A and B, Tab. 45, 
goes round the whole horizon representing the northern mountains at a short distance, 
the southern far away. Amongst the latter are several peaks covered with eternal 
snow, for instance, the massif Kakju, or Kakjy, the highest part of which is at 
S. 60° W. To the N. 71° W. the country is low and open, being the broad valley 
of the 7sang fo. 

On Fly 2nd, we had a march of 9.6 km. W.N. W. to Camp CNC/, 4,608 m. 
high, or a rise of 12 m, at a rate of 1:800. Pan. 250A and 8, Tab. 45, gives an 
idea of the landscape around the river at this place. At p. 326, Vol. II, there are 
two photos from this camp. 

The next day, Fly jrd, we had 15.7 km. W. S. W. on nearly level ground 
to Camp CNXC/I, Yird, with an altitude of 4,615 m., a rise of 7 m. and a rate of 
1:2243. Pan. 2494 and 3B, Tab. 45, is drawn from J %r7, showing flat hills in the 
neighbourhood, and a few higher peaks at greater distance. 

The road to the next camp, Camp CNC///, Nang?, at an altitude of 4,627 m., 
goes over nearly level ground, the rise in 32.3 km. W. N. W. being only 12 m. or 
as 1:2692. Pan. 252A and B, Tab. 46, comes from Nangz. The surrounding moun- 
tains are rather low and flat, and the country to the N. W. very open. 

On Fuly 5th, we made 13.3 km. nearly north to Camp CNCIV, Gyang-chu- 
kamar, where the height is 4,661 m., or 34 m. above the previous camp, a rise of 
1:391. Pan. 2534 and B, Tab. 46, is taken from the new camp. To the S. 64° E. 
it shows Mount Chzyz, which was visible to the N. 58° E. on Pan. 252A, Tab. 46, from 
Nangt. Yo the south and S, W. it unrolls a perspective of more considerable moun- 
tains with pyramidal snowy peaks. To the N. W. the country is open as usual. 

On Fuly 6th, the beginning and the end of the march are nearly at the same 
altitude, for we started from 4,661 m. and camped at 4,657 m. The distance to Camp 
CXCV, Chérok, being 19.3 km., and the fall 4 m., the rate is 1:4825 or practi- 
cally level. From the little threshold on the road, A62-/a, 4,675 m. high, Pan. 251, 
Tab. 45, was sketched, showing, once more, Mount Aakjz to the S. 27° W., the same 


that, on Pan. 248, Tab. 45, was visible to the S. 60° W. The landscape represented 
46. IV. 
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on Pan. 2544 and B, Tab. 46, is drawn from Chdrok. It unrolls only to the south 
considerable mountains, being probably the eastern continuation of the Awé:-gangri 
Range. Yo the S. 63° E., where the country is very low, the 7sangfo flows down. 
If Chérok is at 4,657 m., and Camp CLXXXV/JI/ at 4,583 m., and the distance 
between the two camps go km., the difference of height, 74 m., would mean a rate 
of descent of the river of 1:1216. At Camp CCI, Shapka, 66 km. higher up, the 
altitude is 4,841 m., or 184 m. higher than at Chérok. Here the rate of descent 
is thus 1:359. The fall of the river along its long course does not form a regular 
parabola, but changes from one section to another. 

On Fuly 7th, we travelled 8.8 km. north and N. W. to Camp CXCV/, Sham- 
saig, at an altitude of 4,697 m., or 40 m. above the preceding camp, the rate 
being 1:220. The next day we had 6.7 km, W. N. W. rising only 5 m., or to 
4,702 m., which was the altitude at Umdoo, Camp CXCVII. The rate was thus 
only 1:1340. On aly 9th, we travelled 14.8 km. west to Camp CNCVITI, Tok- 
jousung, at an altitude of 4,732 m., or a rise of 30 m,, and a rate of 1:493. 

Pan. 255A and 8, Tab. 46, drawn at the confluence of the A/aryum-chu from 
Maryune-la and the Chema-yundung (or yungdung) River, is of a certain interest. It 
shows to the S, 60° W.a distant mountain called A’vé7. This cannot be any other than 
Kubi-gangr?, though I have heard the name given as A767 when | heard of it for 
the first time, and wrote it down as Avér7. In this form it appears on the panorama. 
To the N. 55° W. is the valley by which the A/aryum-chu comes down. To the 
N. FE. and E. N. E. are mountains and ridges obviously belonging to the Pedang 
Range of Transhimalaya. From a terrace close to Camp CNCVITI, Pan. 257, 
Tab. 47, was drawn. On this sketch we find the first reliable perspective of the 
mighty mountains amongst which the source, or sources, of the Brahmaputra are 
situated. To the S. 49° W. is a peak that may be the 4ész. To the S. 68° W. is 
a fine view of the Chema-yundung-pu, and to the S, 86° W. are other peaks belonging 
to the Chema-yundung. To the north and N. E. is a sea of mountains. 

On Fuly roth, the road is directed to the W. S. W. and S. W. to Shéryaék, 
Canp CXCIX, at an altitude of 4,874 m., or a rise of 142 m., and a rate of 1:88. 

On Fuly 11th, we approach the Kuédz-gangri in a south-westerly direction, 
marching 6.5 km. to the pass 7so-n7ti-kargang, 5,138 m. high, or 264 m. above the 
last camp, being a rise of 1:24.7, The descent to Camp CC, Hlayak, at 4,861 m., 
is 5.5 km. in length and 277 m. in height, being a fall of 1:20. 

From the pass 7so-nzt2-kargang \ had the first opportunity to make a sketch 
of all the peaks of the Avé7-gangr7, Pan. 2584 and B, Tab. 47. To the S. 30° E. 
and S. 1° E. are two peaks, Lane-yung and Kargam-nakéo, belonging to the same 
Himalaya Range as the Kudz. To the S. 16° W. is Neomo-dingding, then the 
Abst and its glacier, the Mukchung-jungu, Mukchung-tseun, Langta-chen, Gaveting, 


Vou. IV, 





LT 
_ —s 





MH! AOS CE SEMIS BRAIN E 
i 





THE UPPER TSANGPO BELOW THE CONFLUENCE OF THE 


KUBI-TSANGPO AND THE CHEMA-YUNDUNG. 


VoL. TV. 














MEASURING THE VOLUME IN ONE OF ‘THE UPPERMOST BRANCHES OF THE ‘PSANGPO JUS! BELOW THE 


CONFLUENCE OF THE KURBI-TSANGPO AND THR CHEMA-YUNDUNG, 





SOME OF MY T.ADAKI SERVANTS REIURNING HOME FROM “POKCHEN. 


THE SOURCE OF THE BRAHMAPUTRA. 363 


Dongdong, Chema-yundung-pu and Chetea, which is a mountainous region north 
of Chena-yundung-pu. From Camp CC some of the same mountains were drawn 
when covered with clouds, as shown on Pan. 260, Tab. 48. Here a new name, 
Nukchung-stmo, makes its appearance. 

On Fuly rath, we travelled S.W. 17.6 km. to Camp CC/ at Shaphka, where 
the altitude is 4,841 m., or 20 m. lower. than A/ayaé which is situated on the slope 
of the left side of the Azdéz-tsangpo. From Shapka, Pan. 259, Tab. 47, is taken. 
It shows the valley of the Azéz-¢sangpo to the N. E., and to the east and E. S. E. 
the northern ramifications from the Axéz-eangrt. The little peak to the S. 52°E. 
is the same as the peak farthest to the left on Pan. 261, Tab. 48, which is in 
immediate connection with Pan. 259, though the continuity has been interrupted in 
the Atlas of Panoramas. On Pan. 261 it is easy to recognize the peaks we already 
know from the view from 7so0-nztt-kargang, though now the perspective and the 
angles have changed. 

The next day we made an excursion 8.8 km. west to the snout of the two 
glaciers which I have called Langta-chen (from one of the peaks in its upper reaches) 
and Brahmaputra Glacier, as it is the highest feeder of the A’xé2-tsangpo which is 
the main source of the Brahmaputra. The two glaciers join and have a common 
snout. In front of this is a moraine on the slope of which Pan. 256, Tab. 47, was 
sketched, showing again the imposing perspective of the ring of high peaks sur- 
rounding to the south the sources of the A7éz-¢sangpo, and all together called A‘éz- 
Lange. 

On Fuly 14th, we climbed the moraine heaps and hills west of Camp CC/ 
3.7 km. to a point 5,310 m. high. The rise is 469 m. and the rate 1:7.9. From 
this point I sketched the complete panorama 262A and B, Tab. 48, which gives a new 
aspect to the peaks of the Azéz-gangrz. This panorama took some three hours to 
draw. Immediately after it was completed I made a panorama in a series of photo- 
graphic plates connected uninterruptedly with one another. It is to be found oppo- 
site p. 262 of Vol. Il, and should be carefully compared with the pencil-drawing as 
such a comparison gives an idea of the degree of exactitude at which I was able 
to arrive in the panorama-sketching. These two panoramas have been scientifically com- 
pared and discussed by Professor Karl D. P. Rosén in Yer, 1918, as quoted above. 

From the point 5,310 m. high., we had 10.2 km. N. E. to Camp CC//, Dong- 
dong, 4,844 m. high, a fall of 466 m.and a rate of 1:22. 

On Fuly rsth, we continued N. E. The first 9.6 km. took us to Aargang-la 
53,182 m. high, a rise of 338 m. and a rate of 1:28. From the pass we had 4.8 km. 
to Camp CCITI, Dara-sumkor, 4,931 m. high, a descent of 251 m. and a rate of 
1:19. Pan. 2664 and 3B, Tab, 49, was drawn from Kargang-la. It shows the Dong- 
dong-pu and Chema-yundung-pu both snow-mountains with glaciers contributing to 
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feed the Awdz-tsangpo. Maryum-la was pointed out to the N. 22° E. though it 
probably is situated more to the west. 

On $uly 16th, our march goes N.N. W. After 5.5 km. we were at the pass 
Tugri-la, 5.270 m. high, or 339 m. above Camp CC///, the rate being 1:16.2. 
From the pass we had 10.8 km. to Camp CC/V at 4,870 m,, a descent of 4oo m.,, 
or as 1:27. From 7ugrz-/a the panorama 265A and B, Tab. 49, was sketched. To 
the S. 65° W. we now have a new aspect of Chema-yundung-pu. Vhe panorama 
gives an excellent idea of the relief of the country, though several of the names 
given did not appear any more. TZaw/lang-ding is obviously the pass which later 
on was called 7amlung-la. Dugrt, or Tugrit-kunglung, is the valley of the brook 
going N. N. W. from the pass. To the N. 58° E. is a lake, very small, and situated 
between hills. To the right of it we get a glimpse of the valley of Chema-yundung, 
To the S. E. and S. S. E. are comparatively high mountains in connection with the 
Aubt-gangrt. Pan. 268A and B, Tab. 49, is taken from Camp CCIV, Buk-gydya-rap. 
Here we again behold some of the peaks belonging to the A’uéz-gangrz. The rest 
of the panorama, which embraces the whole horizon, does not contain any con- 
siderable péaks. 

The next day we made only 8.5 km. N. N. W. to Camp CCV at Tiinchung, 
where the altitude is 4,987 m. The ascent is thus 117 m.or a rate of 1:73. 

On Fuly 18th, the march is W. S. W. The first 12.7 km. take us to AZar~ 
nyak-la with an altitude of 5,302 m., the ascent being 315 m. and the rate 1:40.3. 
On the west side we had 7 km. and a descent of 266 m.to Camp CCVI, Loang- 
goa, at an altitude of 5,036 m., the rate of fall thus being 1:26. 

Pan. 263, Tab. 48, is drawn from AZarnyak-/a and gives an interesting view 
of some of the high mountains to the south and S. W. A part of the snow and 
ice-covered mountain group of Chema-yundung is visible to the S.1°E. To the 
S. 21° W. is Afenzo-gangrt, a name which also is given to Gur/a-mandata and may 
correctly indicate that the two mountains belong to one and the same range. S. 31° W. 
more distant peaks are visible. To the S. 44° W. is the group 7sangl-cangyvé, 
and about S. 60° W. Angst-dongdong which probably is the mountain from where 
the Angsz-chu comes down, in the region of which, and north of which, the water- 
parting between the Brahmaputra and the /udus is situated. 

To the north from the same pass Pan. 264, Tab. 48, was sketched giving the 
impression of a stormy sea. The guides gave several names to the peaks visible 
from the pass to the north, N. E. and E.N. E. 

From Camp CCV/, Pan. 2774 and B, Tab. 51, was drawn. Only the nearest 
hills with rounded and weathered forms were visible from here. 

The road of Fuly r9¢k, continues W.N. W. The first 17.6 km. lead to the 
pass Zamlung-la 5,279 m. high, a rise of 243 m. at a rate of 1:72.4. On the 
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western side it is 5.2 km. to Camp CCV II, Chian-karfo, 5,133 m. high, or a descent 
of 146 m. and a rate of 1:36. Pan. 269, Tab. 49, was sketched on Zamlung-la. 
It shows several of the high peaks to the S. E.,, south and S. W. more or less hidden 
by clouds. To the S.S.W. is Genglung-gangrt, interesting as being the place 
from which the 7age-tsangpo, or uppermost Sa//e7, has its source. To the west, 
a part of Gurla-mandata is in sight, and to the N. 77° W. is our road of the 
next day. 

The first day’s march within the drainage area of the /ydus took us from 
Camp CCVIT to Camp CCVIII, Tag-ramoche, 15.5 km. W. N. W., in the valley 
of the Upper Tage-tsangpo. The fall was 185 m. and the rate 1:84. Pan. 2754 
and 8, Tab. 50, is drawn from the last-mentioned camp. It unrolls a series of high 
peaks to the south, A/emo-gangrt, Ganglung (or, better, Kang-lung), Hlalung, 
Dunchum-pu, Panglung, Panglung-chonga, and Dugrt. The hill to the left or 
southern side of the valley of 7age-tsangpo is also called Dugrz. Tage-bup with 
the road of our next day is the name of the valley of the last-mentioned river. To 
the N. W. is Chzemzk-rz, »the mountain of the spring», for at its base a spring 
crops up. 

On Fuly 21st, we travelled 16 km. west to Camp CCIN, Tso-nyak, at an 
altitude of 4,840 m. being a fall of 108 m. and at a rate of 1:148, 

From a point near the above-mentioned spring Pan. 267, Tab. 49, represents 
the appearance of the mountains at the left side of the 7age-tsangfo. Pan. 270, 
Tab. 50, is a narrow passage in the same valley with a part of the Gus/a-mandata 
visible to the S. 71° W. Pan. 2714 and B, Tab. 50, is taken from the little secondary 
threshold, Ho/um-dbabsa. It is interesting in so far as it shows quite clearly for the 
first time the Gur/a-mandata, the first glimpse of the Aaz/as and of the hills behind 
which the Sacred Lake is located. Jagdung, Stuchen, and Stachung are mountains 
to the south. The highest peak of Gur/a-mandata is visible to the S.73° W. To 
the N. 83° W. not far away is a little conical hill. To the N. 71° W. the guides 
show the nearest point of the A/anasarovar. To the N. 37° W. is the Kang-rinpoche 
or »Sacred Ice-Mount», 2. ¢., atlas. N. 25° W. is Mount Pachen and farther east 
some less important peaks. 

On Fuly 22nd, the march goes north 9.3 km. to Camp CCN, Namarden, at an 
altitude of 4,720 m., or 120 m. below the previous camp, the descent being at a rate 
of 1:77. Pan.272, Tab. 50, is drawn from the point where we crossed the 7age-tsang po, 
and gives a perspective of the same valley by which we had travelled. Pan. 273, Tab. 50, 
shows a part of Gurla-mandata with some clouds. Pan. 274, Tab. 50, is taken 
from a terrace just south of Namarden and shows to the N. N. E. some other 
lacustrine terraces. Pan. 278A and B, lab. 51, shows to the S. 57° W. the Guz/a- 
mandata, to the N. N. W. the mountains to the east of Alanasarovar, to the N. E. 
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some of the lacustrine terraces, and to the E.N.E. and east Mount Durtse and 
other hills. 

On Fuly 23rd, our march goes north and N.N. W., first 9.8 km to the secondary 
pass Karfo-la, 4,888 m. high, or 168 m. above the last camp, being a rise of 1:58. 
From the pass we had 7.5 km. to Camp CCXT, Tokchen, at an altitude of 4,635 m., 
or a descent of 253 m. being at a rate of 1:29. To the S.E., south and S. W. 
from Karpo-la some of the peaks which we already know are again visible, amongst 
them Guzla-mandata to the S, 31° W. 

On uly 26¢h, we accomplished the march of 9.2 km. across the hills to the 
S. W., travelling up and down, and camping at Camp CCX// with a height of 
4,602 m. on the shore of the AZanasarovar. About halfway the first sketch of the 
Manasarovar was made, from a hillslope, Pan. 2824 and 8B, Tab. 52. There we 
see, to the S. W. at least, the base of the Gur/a-mandata, the higher regions of 
the mountain being hidden in clouds. To the W.S. W., west and W.N. W. we 
sec the contour line of the narrow neck of land between the A/axasarovar and the 
Rakas-tal. N. 42° W. there is just a little glimpse of the Aaz/as. To the N. 21° W. 
is Mount Puxd7. To the N. 4° W. is the mouth of the valley Pachung, and N. 7° E. 
the mouth of the valley Pachen.! 

At Camp CCXTZTI, on the very shore of the Sacred Lake, Pan. 2794 and 8, 
Tab. 51, was drawn. It gives a very good idea of the Afanasarovar as seen 
from the eastern shore, and includes all the famous mountains. To the S. 37° W. the 
Gurla-mandata is visible, though somewhat disturbed by clouds. To the S. 59° W. 
are some of the Puxang Mountains on the other side of uppermost Karna/z. Then 
again to the W.S. \W., west and W.N. W. comes the contour of the neck of land 
between the two lakes, being nearly the same as on Pan. 2824, Tab. 52, though the 
shadows of clouds make an apparent difference, which, however, of course does not 
influence the contour-line. To the N. 70° W. is Chzu-gompa with the outlet of the 
lake. To the N. 37° W. is Mount Xaz/as, to N. 11° W. Pundz-r7, to the north the 
valley of Pachung, the Pachen being to the right of it? 

From Camp CCXVIIT on the western shore and just south of Gosz/-gompa, 
Pan. 280, Tab. 51, was drawn, showing the contour-line of the mountains on the 
eastern side of the lake. The little panorama, 281, Tab. 51, from the same place, 
is a view of the Gurla-mandata to the S. 9° W. 

From Camp CCX/V situated between Gosnl-gompa and Chru-gompa, or 
rather from a hill above the camp, Pan. 283, Tab. 52, was drawn, showing the profile 
across the neck of land between the two lakes. From the same point Pan. 284A 


* On Pan. 282B the two names have to change place. 
2 Here again the two names have changed place. 
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and B, Tab. 52, is sketched, beginning from the north and continuing over east to the 
south. The Aaz/as is hidden by clouds, and so is dz, at least partly. To the right 
or east of the latter are the two easily recognizable valleys, Pachung and Pachen. 
To about N. 80° E. is the valley of the Samo-tsangpo, and S. 72° E. that of the 
Tage-tsangpo. Yo the S.S.W. only a part of the slopes of the Gurla-mandata 
is seen. 

From Camp CCXV we have the view shown by Pan. 285, Tab. 52, with Kaz/as 
to the N. 26° W., the Pachung and Pachen to the N. 17°. and N. 27° E., and 
the valley Mamarding to the S. 88° E. Pan. 286, Tab. 52, shows again the contour-line 
of the neck of land between the two lakes, though under other angles. To about 
N. 55° W., is the low tract where the water goes out occasionally to the Rekas-cal. 

From Camp CCXV/ the coloured panorama in Vol. II, p. 153 was painted 
just after sunset, Pan. 2904 and 3B, Tab. 53, also dates from that place. It begins 
with the southern shore-line of the lake and includes a sketch of the 72 ¢u-gompa 
with chorfens and tents and houses of the lamas. To the south are the hills sloping 
down to the lake from Gurla-mandata. One of the culminating peaks of this 
mountain is visible to the S. 47° W. To the N. 13° W. the Av@z/as rises above 
everything else. To the N.N.E. are the Pund?, Pachung, and Pachen as usual. 

Pan. 2924 and 8, Tab. 53, gives a good view of the mountains round the 
AManasarovar so far as they are in sight from the little monastery of Gosz/-gompa, 
Camp CCXVITI. Vhe Kazlas is hidden by a part of the temple. Lunguak is 
a mountainous region west of Puxd7. ‘To the east of the latter we again recognize 
the Pachung and Pachen. To the N. 64° E. is a peak Dongtse, and to the right 
of it the Samzo-tsangpo comes down. To the S. 80° E., is the valley of 7age-tsang po. 
To the S. 37° E. is the place of 7uga-gompa, though the monastery itself cannot 
be seen on account of the great distance and the vibrations of the air. To the 
S. 1° W., and S.11° W. are two of the picturesque peaks of the Gusla-mandata. 

Halfway between Camp CCNXV/ and Camp CCNV/{/ where the brook 
Namreldt or Namreling comes down from Gurla-mandata, Pan, 288, Tab. 53, was 
drawn, giving again a view of the Gwr/a so far as it is visible from there. A little 
farther west a new panorama, 293A and 8B, Tab. 54, was drawn from Camp CCN V///, 
Yese. Here the valley of Mamreling appears under different angles, but should be 
compared with its perspective on Pan. 288. Everything is recognizable, the two 
sketches give an idea of the forms of the mountains. On the last-mentioned 
panorama we see to the S. W. the slopes of the Gur/e. Then follow to the right 
the low mountains on the neck between the lakes. To the N. 10° W. is Kaz/as. 
Gosul-gompa is also marked, though it is doubtful on which of the sloping hills 
it is situated as it was too far for my eyes. Punaz, Pachung, and Pachen are as 
usual. To the S. 78° E. is 7ugu-gompa. 
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On August 12th, Pan. 287, Tab. 52, was sketched from a point 6.5 km. south 
of Camp CCNVI/I on the slope of Gurla-mandata. On this sketch we get the 
first view of Rafkas-ta/, and see both lakes with the neck of land between them. 
As usual Awz/as commands the northern horizon. Pan. 291, Tab. 53, is drawn from 
a pass west of the Mamrel/di valley. 

From Camp CCNEN at Chzu-gompa, Pan. 295, Tab. 54, shows the monastery 
on its hill. Pan, 294, Tab. 54, is a sketch from a point a short distance west of the camp 
and shows the bridge across the Vgangga, or brook, which in some years carries the 
superfluous water of the /exasarovar into the Reakas-tal, Pan. 297, Tab. 54, shows the 
waterfilled part of the channel above the bridge. From a hill above, I drew Pan. 299A 
and B, Tab. 55. It is instructive for it shows nearly the whole course of the Veangga. 
To the far left we see a part of the A/Zaxasarovar, and, at the base of the hill, the 
Negangga rivulet and the mountains bounding it to the south. To the W.S, W. 
we can follow the winding course of the NVgaugga down to the Rakas-ta/, the 
northern part of which is visible to the N. 79° \W. This western part of the channel 
was dry at my visit as I have explained in Vol. II. To the N. 15° W. is Kaz/as 
in clouds, and to the N. 55° E. the Punxdz. Pan. 298, Tab. 54, may be regarded 
as a continuation of the one just described, though it is taken from another point 
quite near the first. The Pxxd* appears again at the left end, and the ridge 
of Chergripgompa. Opposite, to the S. 773° E, is Camp CCNX//, the first on 
the lake. 

Pan, 3004 and B, Tab. 55, from Camp CCXN gives a view of the Kaz/as to the 
N. 39° W., the Przd2 to the north, the Pachung and Pachen to the N.E. A part 
of the lagoon 77zg-tso is also in sight. Pan. 302, Tab. 55 is drawn from a point 
between the Pachung and Pachen, giving a perspective of the Gzla-mandata to 
the S, 23° W. and S. 28° W.) From Pundt-gompa we observe Pan. 303, Tab. 56, 
with a view of Gurla-mandata, and, in the foreground, the lagoon Kurgyal-tso. 
From Chergip-gompa between Camp CCXXII and Camp CCNXIX, the Gur/a is 
visible under a somewhat different aspect. Cy. Pan. 304, Tab. 56. 

Turning our attention to the Rakas-ta/, we have first to consider Pan. 296A 
and 8, Tab. 54, which is taken from a pass of 4,887 m. on the mid point of the 
neck of land between the two lakes, thus being 285 m. above the surface of the 
Afanasarovar and 298 m. above the surface of the Rakas-ta/. The view from this 
point is magnificent. It is impossible, it is true, to get an adequate idea of the 
outlines of the lake from one single reconnoitring like this, but this much at once 
becomes clear, namely, that the Refas-/a/ is still more framed with mountains than 
the Afanasarovar, that at least five narrow promontories are directed to the north 
from its southern shore, that it has some three islands in its southern part, and that 
it becomes narrower to the north. 
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To the S. E. a little part of the A/enasarovar is in sight at the base of the 
hills which rise rather steeply towards the culmination points of the Gurla-mandata, 
the highest peaks of which are seen to the S, 7° E. and S. 5° W. To the S. W. 
far away are again the crests of the mountains in Puraxg. To the S. 75° W. is 
the island of Lache-to which | visited later on. S. 80° W. and S. 88° W. are two 
islands, both, or at least one, called Dopserma. To the N. 64° W. a long, narrow 
and low promontory projects into the lake in the same direction as the pyramidal 
peak 7sepge-ri. The northern part of the lake is hidden by the hills of the neck 
of land between the lakes, 

A few hundred metres north of Camp CCN NIV at the N. W. shore of the 
lake I sketched Pan. 3014, B and c, Tab. 55. To the west and W.N. W. it shows 
considerable hills on the west shore of the lake, and to about the N. 18° W. the 
place at which in older times the Sw//e/ left the Rekas-tal. To the N. 13° E. is the 
Katlas partly hidden by clouds. To the N. 77° E. Mount Puad? is still in sight, 
and S. 75° E. is the low passage where the A’ganga takes its course. ‘The mountain 
rising in the same direction is situated at the eastern shore of the A/anasarovar, 
and has already been found on Pan. 298, Tab. 54, to the S. 773° E. from Chzx- 
goupa. A little farther to the right at about the S. 60° E. the mountains on the 
neck of land between the lakes conceal the eastern shore of the Afanasarovar. S.17° E. 
marks the place where the Resas-¢a/ is narrow and resembles the neck of a bottle. 
The Gurla-mandata is hidden by clouds, only its western slopes being seen to the 
S. 4° E. To the S. 52° E. Camp CCNXANV is entered. I could take its bearings from 
the smoke of the campfire of my men preparing the camp during my trip across 
the lake. 

Pan. 309, Tab. 56, is taken from Camp CCN.A/V. Its object is chiefly to show 
the beach-lines of the Rasas-ta/, proving that the lake, in the present period, is 
gradually sinking, which again is the reason of the cutting off of the Saé/e;. 

From a cape 4.5 km. S. 10° W. of Camp CCNXXV on the eastern shore of the 
narrow part of the Rekas-tal/, Pan. 305, Tab. 56, was drawn. To the S. 30° W. it 
shows the southern cape of the peninsula north of Dopserma. To the S. 60° W. is 
the point of the above-mentioned promontory from the western shore. 

Pan. 306, Tab. 56, is taken from Camp CCX NIJ. It is a view of the southern 
part of the lake, but promontories and islands melt together with the mountains 
behind. To the N. 55° W. is a considerable mountain on the western shore, and to 
the N. 32° W. is the entrance to the narrow passage of the lake enclosed to the east 
by the neck of land between the lakes. 

On Pan, 3074 and 8, Tab. 56, from Camp CCNNIV//, we get a view of the 
mountains on the western shore, and those to the north of the entrance to the narrow 


passage. To the N. 4° E. is the Aaz/as and between N. 14° E. and N. 29° E. the 
47. IV. 
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island Lache-to. To the N. 44° E. is the Pundz. A sketch of the Gurla-mandata 
was drawn from the S. E. shore of the island Lache-to, Pan. 312, Tab. 57. 

Pan. 308, Tab. 56, is drawn from a point between Camp CCNXXVJ// and 
Camp CCXXVIII, showing the same lake in another perspective. From N. 47° W. 
to N. 15° W. the island Dofserma seems to be situated, though it was always diff- 
cult to determine its outlines from those of the hills behind. Here the Xaz/as rises 
to the N. 6° E., just in the prolongation of the »neck of the bottle». Lache-to is 
visible to the N. 45°—54° E. and N. 59° E. is the projecting cape south of it. Pan. 313, 
‘Tab. 57, is a little sketch to the E.S.E. from Camp CCXNXVI/I, 

According to my observations, Azhaleb, Camp CCN XX, has an absolute height 
of 4,629 m., and is 14.2 km. from the northern shore of the Rakas-ta/. The rise is, 
therefore, 40 m. or as 1:355, which proves how very flat the plain is north of the 
lake. Parka is at an altitude of 4,601 m. and 5.7 km. from the lake. The rise is 
here 12 m. or aS 1:475. 

From Xhaled, Pan. 3154 and B, Tab. 57, was drawn, showing the range of 
which Xaz/as is the culminating point. The Sacred A/ount is seen to the N. 34° E., 
and the sketch should be compared with the frontispiece photograph of Vol. 1, p. XVIII. 
To the S. 79° E. is the Pzzdz, which indeed seems to belong to the same range as 
the Karas. S.17°E. and S. 11° E. are the two highest peaks of the Gur/a-man- 
data. Nothing is seen of the lake. 

Finally I have only to call attention to the two panoramas, 310 and 311, 
Tab. 56, the first being a view down and south-westwards in the valley of the old 
Satle7, and the second a view to the east in the old bed of the river. Both are 
taken from the termination of the excursion from A’haleb, September 6th, 1907. 


CHAPTER XXX. 


THE PILGRIMS’ ROAD AROUND THE KAILAS. 


In this chapter I will insert a descrintion of my journey on September 3rd, 
th and sth, 1907, around the Aaz/as.'. The first day we travelled N. E, N,N. E. 
and E. N. E. for 20.1 km. to the monastery of Drr-pu-gompa or Camp CCX NXT, 
being situated at an altitude of 5,091 m. The ascent is therefore 462 m. or 1:43.5. 
The first kilometers from A’ha/eé take us over gradually rising ground of gravel, 
sand and dust and covered with some tussock-grass. There are no old terraces or 
beach-lines to be seen, and such could not be expected around a lake which for so 
long a period has possessed an outlet. 

Before entering the mountains we have to cross a belt of moraines consisting 
of gravel and blocks in great ridges and heaps, as a rule, stretching N. W.—S. E. 
From the tops of these old moraine heaps, the northern part of the Rakas-ta/ is 
again in sight; in the valleys between them everything around us is hidden. On 
the top of every large block there is a conical heap of small stones piled up by 
pilgrims. Such is the case the whole way along the road of pilgrimage around 
the Sacred Afount. Finally, the moraines become lower and cease altogether just 
before the entrance into the valley of the AH/achu brook, where the ground is soft 
and grass-covered, though in the very mouth some blocks are still laying about. 
Here the altitude is 4,700 m. The moraines outside the mouth of the valley betray 
a much more developed glaciation of the Aaz/as and its range in glacial and post- 
glacial time. Since then the ice-covering of the mountains has retreated gradually 
to the insignificant areas where ice is still existing, 2. ¢. in the highest regions of the 
Kazlas Peak and on the ridge east of it. 

The valley, or rather the brook, is here called Dunglung-chu or Dunglung- 
che by the Tibetans, though it proved difficult to find out a reliable name known 


* The march up to Diri-pu-gompa is shortly described in Vol. I, p. 211, in connection with 
the description of the journey to the source of the /ndus. Here I give a more complete narrative 
of the whole 4ore or pilgrims’ wandering round the mount, illustrated by the panoramas taken on 
the march. 
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by everybody. Some pilgrims call it simply the Myandz valley from the monastery 
a little higher up. 

Living rock is difficult to reach, as mighty screes of gravel are situated along 
the base of the mountains nearly everywhere. On the left or eastern side of the 
brook, where the pilgrims’ road from Zarchen goes, there is a small cubic house 
and several wzavzs, and a little higher up some chortens. The ground is again 
gravelly, and blocks are numerous. Pan. 316, Tab. 57, is a view of the az/as 
from a point a short distance above the mouth of the valley. It shows the very 
steep, sometimes nearly perpendicular, mountains of green and brownish sandstone 
and conglomerate. The landscape becomes more and more wild and _ picturesque 
the higher up we ascend. Stratification and erosion have worked out extraordinary 
formations resembling walls, fortresses and towers. 

On the right or western side of the valley, there are again gigantic blocks, 
and series of mants and chortens again make their appearance on the left side. The 
green sandstone conglomerate falls 10° south. 

Just below Myanadt-gompa and its hill, a bridge is built across the river and 
a party of pilgrims is just passing it from the left to the right bank of the river. 
The slope up to the gompa is very steep amongst gravel and blocks. 

As | have not dealt with the monasteries in this work, I will say a few words 
of Nyanadi-gompa. It is situated on a platform on the top of a scrce at the base 
of the right or western conglomerate mountain side. The latter rises like a perpen- 
dicular wall above the gompa and is a very dangerous neighbourhood. Five years 
earlier, Or 1902, a block measuring several cubic meters in size came down after a 
period of heavy rain and crushed the part of the tempel called ¢sam, and was 
still laying in its centre. Nobody was killed, but a part of the monastery had to 
be rebuilt. 

The name was Myand? or Nydnat-gompa, and sometimes it was called Nyenpo- 
rttsong. At a considerable height above the monastery at the side of the mountain 
wall, was a /samhang or eremite-dwelling, uninhabited in 1907. On the top of the 
mountain was a pole with streamers called Myandt-kong. The gompa is subject to 
Larchen-labrang at the southern foot of the A’az/as, which is said to be under the 
oversight of Zouxgsa Penlop of Buthan. The same is said to be the case with the 
Zsumtul-pu-gompa and Chergtp-gompa. Twenty lamas were said to belong to 
Nyandt, though only two of them were now there, the rest being spread in the 
region around for religious and other businesses. The two at home had never seen 
a European. ‘Three years earlier four Europeans had passed the Swcred Lake, but 
had not visited the vompa, and two years earlier, one European had been to Zar- 
chen-gompa, but had not wandered around the Kaz/as. The first-mentioned must 
of course have been Ryder’s expedition, the latter Sherring. 
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PILGRIMS ON THE ROAD TO DOLMA-LA. 


NYANDI-GOMPA. 234 
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Sherring gives a short description of the pilgrimage around the A’az/as, but 
it does not appear from his narrative whether his communications are derived from 
his own observations or from native informants. Nor does his map say anything 
as to his own route, for it has all the trade routes marked in red. Concerning the 
road from Zarchen (or Darchan) and back to Tarchen, he says, the circuit is about 
25 miles, 2. ¢. 40.2 km. In reality it is 48.4. His description is interesting, as it 
was probably the single one existing before my journey. He says:! »The actual 
circuit round the holy mountain of Kailas..... occupies on an average three days, 
the distance being about twenty-five miles. The path is not good, walking is 
absolutely obligatory, and the track rises in one place to a very great height namely, 
to the Gauri-Kund, which is a lake that remains frozen at all times of the year, 


even in the hottest weather..... Ordinarily the first monastery visited is the one 
at Nendiphu (Nyandi-pu)..... The next monastery is at Dediphu (Diri-pu), and 
thence the road goes vzé the Gauri-Kund frozen lake to Zutulphu (or Jamdulphu) 
(z. e. Tsumtul-pu)..... Darchan is the spot where the circuit usually begins and ends.» 


The description is fairly correct, though »the very great height» is not at 
Gaurt-kund, but at the pass, Dolma-la, 4 km. west of the lake. A European who 
had made this journey would never have omitted to mention the pass which is by 
far the most striking experience on the whole way around the Xaz/as. 

The four monasteries of Aang-rinpoche are Nyand?, Dirt-pu, Tsumtul and 
Gyaugta. In 1906, which was a ¢a-/o or »horse-year», \yand?-gompa was visited 
by 5000 pilgrims, whereas in 1907 so far only about 500 had arrived, chiefly 
because of the small-pox in Purang. In 1906 some 500 Ladakis had arrived, in 
1907 only about 40 or 50. These figures are, of course, very unreliable. Mongolian 
pilgrims never used to come. A curiosity in the /akang of the gompa is a pair 
of elephant’s tusks called /angchen-sala-rapten in Tibetan. 

The view from the roof of the monastery is extremely picturesque. In the 
foreground the extraordinary characteristic lamaistic architecture with poles, streamers 
and rags, in the background the wild, steep conglomerate mountains and above all 
the peak of the Sacred Kazlas. Some photos of this view are to be found opposite 
p. 210 of Vol. Il. 

The snowfall during the winter is said to be abundant. Sometimes it is even 
impossible to leave or reach the gomfpa. If necessary, the lamas then used to climb 
the crest of the mountains. In 1907 they had nearly no rain, though some years 
it rained heavily in the later part of the summer. 

From Nyandi-gompa we went down again to the bridge, leaving it at our 
right and sticking to the right or western side of the river. The landscape is 


* Western Tibet, p. 279 ¢f seg. 
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surprising, magnificent. The western mountain wall is in two stories with a terrace 
platform between. Sometimes narrow, deep-cut side valleys open out to the main 
valley and have tremendous screes at their mouths. The left mountain wall is 
uninterrupted and has gigantic screes at its base. Sometimes vertical black bands 
are seen along the cliffs as if ink had been streaming there; they are the steep 
furrows of rainwater. 

A little higher up, the rocks at the left or eastern side of the valley assume 
curious forms, reminding one of frozen cascades and waterfalls. Here the rock seems 
to be granite, for there is no stratification. The valley becomes narrow; blocks are 
abundant. At both sides jets of water from melting snow come down, the one to 
our right certainly 250 m. high; it is pulverized in the wind, forming a white veil, 
but the water again joins partly to form a jet reaching the bottom of the valley. 
All around the rocks are dark from the continuous spray. 

A short distance N. E. of Ayandi the Kaz/as becomes hidden by nearer 
cliffs, Then it appears again like on the sketch, p, 212 (to the right in the 
upper row), Vol. Il. ‘The side valleys more and more assume the form of regular 
cahons, ‘This is the most picturesque and fascinating region I have ever seen 
in Tibet. A natural stone-bridge is seen across a gorge with perpendicular sides, 
some 50 m. above its bottom. The road is very bad, covered as it is with 
gravel falling down from the mountains every year. In a new opening between 
the rocks, the Aaz/as is again visible, less imposing in this foreshortened_per- 
spective. Its vertical sides below the peak are striped black and white, rock and 
snow alternating. 

Before reaching the junction with the tributaries Chamo-lung-chu or Chamo- 
lungchen coming in from the N. 70° W., we behold to the S. 50° W. a very 
considerable and picturesque snow-covered peak. In the background of the last- 
mentioned tributary, snow-covered mountains are also seen. They must be the same 
as those visible on several of my panoramas, for instance, the coloured one p. 153, 
Vol. II, and the coloured view in this chapter. 

The next valley, from N. 5° W., is called Dunglung and the junction of the 
three valleys, Dunglung-do. Here two tents were pitched, and nomads were herding 
their flocks of sheep. Seen from this side, the Aaz/as resembles a tetrahedron on 
the top of a socle with very steep sides, cf. Pan. 319, Tab. 57. Pan. 317, Tab. 57, 
is taken some distance higher up the valley, always showing the tetrahedron; this 
form appears in a still higher degree from the S. 34° W., as on the frontispiece in 
Vol. I. Small bridges are built across the two tributaries. Yaks and sheep are 
grazing in the valley, which here is broader than before. 

Then the peak again disappears for a while, hidden by wild rocks in front 
of it. There are masses of granite blocks, but no more cafions. The surfaces are 
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more rounded. In the opening between two prismatic mountain ridges, the KAaz/as 
again gives a brilliant spectacle to the south (Pan. 318, Tab. 57).’ 

A moment later we reach Dér?-pu-gompa with a gigantic granite block in 
front of it, and the holy formula engraved on the surface of the latter (cf. drawing 
p. 152, Vol. If). Here, at Camp CCXNX/, the altitude is 5,091 m. The blocks 
laying about everywhere in the region consist of granite (quartz-biotite-diorite). 

The next day’s march on Septemder 4th, took us 17.5 km. S.E., E.S.E, S. E. 
and finally S.S.\W., around the northern and eastern parts of the A’az/as massif. 
From Dzrve-pu-gompa we had only 1.3 km. S.E. to the pass o/ma-la, one of the 
highest we had to cross on the whole journey in 77ée/, being 5,669 m. high or 
578 m. above Camp CCNNXNX/. The rise is, therefore, if taken on a direct line, 
enormous, or as 1:2.25, which was the sharpest gradient I ever had. One had to 
ascend 1 m. for every 2}m. of road. As such a slope is too hard for riding 
animals, one has to take the ascent of the pass in zigzags. On the southern side 
of the pass we had 16.2 km. to Camp CCXNAXI/I, Tsumtul-pu-gompa where the 
altitude is 4,863 m. being a descent of 806 m. and a fall of 1: 20.1, 

The lamas of Drrt-pu-gompa gave me some information about the source or 
the /xdus which I, a few days later, had an opportunity to check. When I| asked 
in what direction the source was, they pointed to the N. 4o?E. The valley of 
Dirt-pu, which farther west joins the Dung/lung and the Chamo-lungchen, they 
called Ham-chuchen. There was said to be a road up in the Dunelung valley 
leading in one day to Dunglung-/a, and thence in two days to the Sznugto-dokpas 
or nomads of S?zgtod on both sides of the uppermost /udus. Komcham-chu is the 
name of the little valley by which the Xaz/as is visible to the south as on Pan. 318, 
Tab. 57. Pilgrims wandering around the Aang-rtzpoche are allowed to get shelter 
for the nights in the monasteries around the mountain, and they do not need to pay 
anything. 

Leaving the 7se¢7 valley with the road to the source of the /dws to our 
left, and crossing its brook of about 1} cub. m. per second, on a little bridge of 
stone and wood, we began, immediately from its left bank, to climb towards the 
heights of Do/ma-ca. Then we have to our right or south the upper part of the 
Ham-chuchen which, in spite of its being a tributary, has much more water than 
the main river. But it comes from the ice and snows of the A’az/as. The Kaz/as 
group has no water-parting importance, as all the brooks coming from it belong to 
the Sat/ej System. The water-parting between the /zdus and the Seé/ey is situated 
north of the Kaz/as on the Tset?-lachen-la, 5,466 m. high. The Kaz/as, therefore, 


? On the fourth phot. opposite p. 210 of Vol. If the opening just mentioned is easily recognizable. 
The direction is here N. N. E. and not north. 
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has the same position as the high H7alaya peaks which are situated south of the 
water-parting. 

Our, and the pilgrims’, road rises in hundreds of zigzags on the steep slope 
between the brook from 7se¢z-/a and the one from the Xaz/as. There are heaps 
of gigantic granite blocks, between which the road winds sometimes more like 
a corridor. On every block there is a heap of small stones. A comparatively even 
place or platform, where the pilgrims take a rest, is particularly full of blocks with 
stone-heaps, a kind of votive offerings. From this place Pan. 380, Tab. 57, was 
drawn, showing the glacier which seems to be fed from the northern side of the 
Kailas. The peak is visible to the S. 15° W. A view from the N. FE. is found in 
Vol. II, p. 212. The glacier is very short and compact. It has moraines both on 
its top, at its sides and front, though very small. The fv basin feeding the 
glacier is also small and with sharply defined boundaries. Its southern boundary 
seemed to be formed by a ridge which stretches eastwards from the A‘az/as and 
is covered with snow, abruptly cut off to the north and showing dark stripes 
of solid material. From this glacier most of the water flows to the tributary to 
our right. 

South of us we have two small deep-cut valleys with snow-covered, though 
not very high, mountains in their background. Between them is a ridge ending in 
a steep and sharp point. It consists of vertically cleft and split granite, which by 
the agencies of destruction, has been formed into innumerable very sharp pyramids 
separated from one another by dark, nearly black gorges. The Aaz/as thus is 
protected on the north by a wall of granite, reminding one of the Somma around 
the Vesuvius, though in the case of the Avaz/as, this wall is interrupted and formed 
into irregular ridges. The peak itsclf seems to consist of the same sandstone 
conglomerate as mentioned from Nyandz-gonzpa, and the stratification seems to be 
the same as there. 

The gravel and blocks of all sizes we climb amongst, consist of several varieties 
of granite, coarse or fine-grained, grey, white or pink, eéc. 

From the next resting place, 7a/w-dapso, we see a second little glacier, and 
a new sharp-edged mountain at the left side of the valley. Here we pass a perfect 
forest of stone pyramids built by devout pilgrims. It looks like a burial place with 
innumerable sepulchral monuments. From here a considerable snow-covered peak is 
seen to the S. 85° W. Its name was said to be Chong-gonmamo-chapta. A mount 
just west of the second glacier was called 7apchung-napga, and a peak above the 
same glacier, A'andu-sanglam. East of the bed of the same glacier a peak was 
said to have the name Na-toma-laypotang. 1 do not know in how far these names 
are reliable. But the old pilgrims who gave them also mentioned some names on 
the way to the source of the /zdus which proved to be correct. 
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It was hard work to climb the pass. We seemed never to reach the top. 
A little farther on it became visible that the “7 basin of the second glacier at least 
partly was in connection with the wévés of the first glacier. The view increases in 
grandeur the higher we reach. Sometimes one has the impression of walking between 
low stone-houses and walls in villages when the pilgrims’ road is winding between 
the blocks. The several religious customs of the pilgrims, I have described in my personal 
narrative. Some of the blocks are round, others sharp-edged, all are grey, and all 
sizes are represented, from small blocks to quite gigantic ones. Sometimes one can 
rather talk of a block-scree with steps trodden for centuries by thousands of pilgrims. 

The last slope up to the pass is very steep and full of blocks. To our right 
is a considerable mountain covered with snow which on its surface is formed into 
ice, shining like pure white metal. A part of it forms a little hanging glacier, the 
edge of which is abruptly broken off. To the north of us is a pass of no importance, 
as it leads to the Zse¢¢ valley only. Our track follows the top of a ridge of blocks 
with small rillets at both sides. There is no interruption in the series of blocks with 
pyramids of votive-stones on the top. In bad weather and snow they show the road, 

The Aaz/as is not in sight. From the pass itself it is also hidden. On the 
pass there is a gigantic block with poles and rags as shown on Pan. 321, Tab. 58. 
The same panorama shows the Xaz/as group so far as it is visible from Do/ma-/a. 
The view is magnificent. To the south is the little hanging glacier mentioned above. 
The little lake on the other side of the pass is not yet visible, but we sce the ice 
which stretches down from the mountain and is cut off at its southern shore. 

Near the pass the living rock is the same as before; »graue, biotit- und horn- 
blendefithrende Granite (Quartzbiotit-diorite)» is the diagnose given by Professor 
Hennig.'. There is also »glimmerreiche Verwitterungsmasse». 

From the pass our road goes down very steeply between thousands of blocks 
to the little lake, called 7'so-Aavd/a by the pilgrims. On p. 212, Vol. II, is a photo 
of it, showing the ice-edge standing vertically at its southern shore. ‘The pilgrims’ 
road follows the northern shore. Here is a belt of open water from 1 to 5 m. 
broad; the rest of the little lake, or rather pool, was frozen. The ice was white 
and full of cracks, Along the southern shore the ice seemed to be very rotten. 
Our guide said the lake never becomes quite ice-free. It is a moraine-lake. 

Having passed 7so-Aavdla we again descend steeply as before. To our right 
the wild rock walls continue, as seen on the last-mentioned panorama, and photo. 
The rocks are vertically cleft as hitherto. There are fantastic formations like pyra- 
mids and towers and one pillar had the form of a mushroom, When these formations 
crumble the screes of blocks increase. 


' Vol. V, p. 105. 
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The last section of the road down to the 7se/ung valley is extremely steep, 
a series of zigzags amongst gravel and natural steps. The 7se/ung valley comes 
from the N.N. W. At its left or eastern side is seen a small hanging glacier on 
a high rock. Where the valley from the eastern side of Do/ma-/a joins the 7se/ung 
valley, the altitude is 5,301 m. At the junction a sheepfold of stone was built at 
the side of a large block. A pilgrim whom we met here told us that the 7se/ung 
valley has this name only in its upper half, and is called Lam-chiiker lower down. 
It comes from a pass, 7senzo-fa, which is not far from 7sete-la (Tsetz-/a, as it was 
pronounced by other Tibetans). 7se¢e was the name of the region in which these 
two passes are situated. It is not inhabited. From the place, at 5,301 m., the 
Sevgt-kabab or source of the Jaws could be reached in two days, which also proved 
to be correct. 

From the junction our direction becomes S.S-W. The ground is covered 
with tussock-grass and is swampy from many small rills from the mountains. The 
Tselung-chu had a good deal of water. On the sides grey granite as before, verti- 
cally cleft. There are everywhere signs of camps and campfires. Kando-sanglam 
is a considerable valley from the right. In the background of this valley, which 
carried a considerable brook, a part of the Kaz/as is again visible (Vol. Il, p. 212). 

Two manxz walls built parallel with one another indicate the place where the 
granite comes to an end, and the sandstone and conglomerate again begin. Granite, 
however, prevails for a while amongst the gravel and the blocks in the bottom of 
the valley, but by and by the sandstone débris become more common. The first 
mountain shoulder at the left side of the valley, consisting of horizontally stratified 
sandstone and conglomerate, is called Sha/ma-rt-dongbo; between it and the last 
granite mass is a small nameless valley. From the right another valley opens out, 
through which the afternoon sun was shining, the rest of the main valley being in 
the shade. Antelopes were seen grazing and not shy at all, as nobody kills them here. 

Our road follows the base of a block scree. A chorten is passed. From the 
left the valley Yofchen enters, being of the same size as the 7se/ung. It comes 
from the pass, Zofchen-/a, which probably is situated in the same range as the 
7 sett-lachen-la. 

Our valley is broad and the road improves. There are many manzs and 
chorters. Blocks become less numerous, and mostly consist of sandstone and con- 
glomerate. Mighty mountain ridges rise both to the right and left always with the 
characteristic, nearly horizontal, stratification. 

At Tsumtul-pu-gompa, Camp CCXXXIT, the altitude was 4,863 m. The 
living rock was yellowish grey sandstone-conglomerate falling from 2° to 12° to the 
S. 30° E. Blocks and gravel in the neighbourhood consisted of fine-grained conglome- 
rate. A spring comes up at the place protected by stone walls. Tsemud-pu is a 
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solid, well-built monastery of the same kind as the others around the A‘az/eas. The 
best place for the night is on its roof. In the temple hall there is a pair of ele- 
phant tusks, just as in A'yandz-gompa. There are four lamas subject to Zarchen- 
labrang. 

The last day of the excursion, September sth, took us 17.6 km. W.S. W. from 
4,863 m.to 4,629 m. at Ahaled, a descent of 234 m.or as 1:75, though the fall 
is not regular, as we made a short visit to 7archen-labrang. 

The road down from 7 sumtul-pu-gompa is very rich in manis. The descent 
is gradual and comfortable, the road good, and situated on the top of the right 
terrace, The river of Dofchen-chu is considerable; as a rule it is streaming in one 
bed, sometimes in two or three branches. From the right a comparatively large 
tributary enters; at the right side of its mouth the strata are very folded. On both 
sides of the main valley mighty peaks are rising, being the last sharp-edged rami- 
fications, below which the forms become more moderate and rounded, until the last 
hills finally merge into the plain north of the Rakas-ta/. The lake itself is visible, 
shining blue with the brilliant Gzsda-mandata to the south. 

At one place where the river is pressed together in a very narrow gorge, we 
have to pass on the slopes above the valley. Here the round blocks of several 
cubic meters in size, are generally granite. The living rock is dark dense lime- 
stone dipping 44° N. 20° W., and crossed by numerous veins of calespar. The river 
is foaming and boiling between perpendicular rocks. Weathered granite, sandstone 
and conglomerate are also to be found. The next specimen of rock is dolomitic 
and magnesitic weathering-products dipping 36° W. Grey magnesitic mass stands 
in a narrow belt vertically from N. 47° W. to S. 47° E. Then follows brownish 
magnesitic mass and greyish green sandstone-conglomerate dipping 71° S. 10° W. 
Reddish brown limestone and dark-green serpentine, in 85° S. 15° W., were standing 
at a cairn on the right side of the valley. A large part of the débris in the valley 
consists of green serpentine. A short distance below the cairn there is white quartz. 

The Dopchen-chu, after leaving the mountains, seems to cross the plain to the 
S. 29° W. and is certainly identical with the brook of Parvéa, or the branches we 
crossed just west of Parvéa. The Xaz/as is not at all in sight. Several manzs are 
passed. On the left side of the river were two nomad-tents and flocks of sheep. 
At a place in the very mouth of the valley where two big mans were built, the 
altitude is 4,689 m. Below this place there are still several wants, which indicate 
the neighbourhood of the sacred Kang-rin poche and its temples. 

Our road now turns to the N. W., crossing the last slopes from the A‘az/as 
group. The road is excellent. To our left is the extended plain, and in the distance 
Parka is just visible. Below our road there is a good deal of bush vegetation. From 
the right or north a valley comes out with a little brook. A manz along the road 
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is about 1oo m. in length, but not well-built. At Zarchen-/abrang several white 
tents of merchants were pitched. There were no buildings at this place, and we 
did not continue up the valley. Of the four monasteries surrounding the Kaxg- 
rinpoche, Nyandt, Dirt-pu, Tsumtul-pu and Gyangta, | do not know anything of 
the last-mentioned, which probably has a more hidden situation at the side of the 
pilgrims’ road. I got the impression that the Gyangla-gompa was situated in the 
upper reaches of the valley of Zarchen-labrang, through which a road comes down. 
At Tarchen-labrang we had an altitude of 4,710 m. In the background of the 
valley of Zarchen a part of the peak of the A’az/as is visible. Then it disappears 
again until we have approached A‘ha/ed at some distance. 

At the N. W. corner of Rakas-tal or Langak-tso, a curious local wind was 
blowing, whirling up greyish white clouds of dust along the ground, whereas other 
parts of the plain were untouched by the wind. 

We cross many dry erosion beds. The ground consists of clay and gravel 
and there are many bushes. The river from the Myand?z valley is streaming in its 
6 or 7 m. deep bed, the erosion terraces of which consist of gravel, sand and 
small blocks. 

From this place we had still 4 km. W. S. W. to Khaled, Camp CCNXX, where 
the caravan was waiting, and from where the next crossing of the 7ranshimalaya 
was to Start. 


CHAPTER XXXI. 


CROSSING THE TRANSHIMALAYA FROM KHALEB 
TO GYAKUNG AND THENCE TO GARTOK. 


The crossing from Khaled to Gydkune, Camp CCXLI, is, chronologically, the 
fourth I undertook across the Zranshzmalaya, and from the point of view of geo- 
graphical situation from east to west, the seventh. As mentioned in the preceding 
chapter, Camp CCN NX, Khaled, was at 4,629 m., Dere-pu-gompa or Camp CCNX NT, 
at 5,091 m., the ascent 462 m, and the rate 1:43.5, as the distance was 20.1 km. 

My second camp at Derz-pu-gompa, September 7th, Camp CCXNNII, was 
not exactly at the same place as the first one, or Camp CCA NNT, but as the distance 
between the two was extremely short, the altitude was practically the same or 5,091 m. 
From there we had 12.3 km. N.N. E. to the pass 7se¢z-/a, 5,628 m. high, a rise of 
537 m., or 1:23. The water-parting pass between the Sué/e/ and the /xdus is, 
however, Zsetz-/achen-la, 5,466 m. high, and situated 4.7 km. N. N. W. of 7setz-/a, 
about one kilometer beyond Camp CCNNX/V, Sdnde-buk, 5,458 m. high. The fall 
between the two passes is, therefore, 162 m. or 1:29. From 7sefe-lachen-la we had 
23 km. N.N. E, to Camp CCNNNV, Stuge-duk, with an altitude of 5,079 m. or 
387 m. below the pass, being a fall of 1:59. ‘The last-mentioned camp was reached 
on September 9th. 

Pan. 314, Tab. 57, is a view of the Aazlas from the 7seéz valley. Pan. 3224 
and B, Tab. 58, is drawn from 7Zse/t-da and shows the flat, rounded hills near the 
crest, and no distant view. Pan. 325, Tab. 59, is taken from a point 2 km. S. W. 
of Camp CCXXXNV, and shows the mountains rising on the right or northern side 
of the /zdus just above the camp. <A part of the same mountains is also visible 
on Pan. 324, Tab. 58, which was sketched from Camp CCX NXV, Singe-buk. To 
the N. 66° W. the valley of the /mdzs is seen. 

From Stzge-6uk we had 11 km. E.S. Ie. to the source of the /adus, Singz- 
kabab, Camp CCXNNXI//, at an altitude of 5,165 m. or 86 m. higher, the rise 
being 1:128. Pan, 323A and B, Tab, 58, shows the surroundings of this important 
place, with mountains of moderate size to the south belonging to the same Jrans- 
himalayan Renge as the one of Tsele-lachen-la. 
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The next day’s march, September rith, took us 16.5 km. N. E. across the 
secondary pass of Fekung-la, 5,294 m. high, to the first class pass of Lamo-/atse-la, 
5.426 m. high, and situated on the continental water-parting of the 7ranshzmadlaya. 
The rise to the pass was 261 m., or as 1:63. From the pass to Camp CCNNXXV//, 
the distance was 3.7 km. and the descent 250 m. or as 1:15. It was thus an 
exception from the morphological rule, according to which the northern slope, as 
a rule, has a more gradual gradient than the one to the south. Lamo-lachen-la is 
on the water-parting between the /ndzan Ocean and the Chang. -tang plateau-land 
without outlet to the sea. 

On Pan. 327, Tab. 59, taken from Yefung-la we see to the N. 60° E. the 
Lamo-latse-la on our road, the valley of the Bokar-tsangpo to the S. 61° E, 
a peak J‘ama-koto to the south, and to the S.S. W. two passes Dofpchen-la and 
Hle-la, probably situated in the same range as the 7se¢?-lachen-la. From Lamo- 
/atse-la Pan. 328, Tab. 59, was drawn to the west, and Pan. 329, Tab. 59, to the 
east. The Aaz/as is in sight from none of these passes, 

On September 12th, we travelled 19.5km. E.N.E. and N.E. to Camp CCXXXVJI/, 
Dam-térngo, at an altitude of 4,991 m., or a descent of 185 m. at a rate of 1:105. 
From a point 7 km. N. 70° E. of Camp CCNNXXV// Pan. 331, Tab. 59, was drawn 
to the N. E. and Pan. 332, Tab. 59, to the S.W. Pan, 3304 and B, Tab, 59, is from Dam- 
térngo and shows a region of flat mountains all around without any prominent peaks, 

From Camp CCXNXVJI/ our road goes N. E. for 8.3 km. to the pass, 
Dam-karchen-la, 5,099 m. high, being an ascent of 108 m. or 1:77. From the 
pass we had 13 km. to Camp CCXXNIX, Gyamboche, at 4,804 m., or a descent 
of 295 m., at a rate of 1:44. Pan. 333, Tab. 59, is taken from a little threshold 
E.N.E. from Camp CCNXXXV///, giving a view to the S. W., and to the 
S. 56° W. Lamo-latse-la is visible. Pan. 334, Tab. 60, is taken from the same 
point, and gives a view of distant ridges to the N. N. E. Pan. 335, Tab. 60, 
is from a point between Dam-karchen-la and Tsalam-ngopta-la,; it shows distant 
mountains to the W. S. W., west and W.N. W., which probably belong to still 
unknown ranges of the Zranshtmalaya, running N. W.—S.E. Pan. 336, Tab. 60, 
is taken from 7’salam-ngopta-la to the north and N. N. E. and gives a good view 
of the plateau-land with its comparatively low ridges and flat depressions. 

On September 14th, we travelled 20.1 km. N.N.E. and N. E. to Camp CCXL 
at an altitude of 4,624 m., or a descent of 180 m. and at a rate of 1:112. The 
panorama taken from this camp, 339, Tab. 60, represents a comparatively low range 
to the north of the basin of Afugu-telep with its shallow salt pools. 

The last march of this section across the ZTranshimalaya, on September 15th, 
took us east and E.N.E. for 10.3 km. to Camp CCNL/, Gydkung, at an altitude 
of 4,802 m,, the ascent thus being 178 m. and the rate 1:59. 
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The whole distance along this section is, therefore, 162.7 km. 

The fifth section of the Zraxshimalaya starts from CCYL/, Gydkung, and 
comes to an end at Gartok. The first day's journey goes westwards to Camp CCXLI/, 
Govu, a distance of 14.1 km. passing Camp CCNXL. From the latter to Camp CCNLI/ 
the distance is 3.6 km., the rise 36 m. and the rate 1:100. From the latter camp, 
Pan. 338, Tab. 60, is drawn, being a view of the country to the N. N. E. and N.E. 

The second day’s march, September 1 8th, proceeds 23 km. N.W.to Camp CCNL//T, 
Luma-rigmo, at an altitude of 4,614 m. The fall is 46 m. and the rate 1: 500. 
Pan. 3414, B and c, Tab. 60, is taken from Luma-rigmo. \t gives an idea of the 
morphology of the country around. To the S. W. and W.S,. W, it has a region, 
Chang-molung, which obviously is comparatively extended, for on the map it Is also 
placed farther north; it seems to indicate a large plain. S. 81° W. is Ae-maru, 
a flat pyramidal peak. Talung-tebété is a range remaining north of the next day's 
road. To the N. E. and E. N. E. is the depression, .Vgongba-mangba, which certainly 
is more extended than on the map, Pl. 13. To the S. E. is the flat valley by 
which we have arrived, with the small lakes, Tsofar-¢so and Pul-tso, indicated on 
Pan. 337, Tab. 60. 

On September 19th, our road is 28.2 km. long and proceeds westwards to 
Camp CCONLIV, Sarz-yol, with an altitude of 5,021 m. The rise is 407 m. and 
the rate 1:69. 

The march of September 20th has to be subdivided into three parts. The 
first, 6 km. run S.W. to Bokar-la, 5,178 m. high. The rise is 157 m., the rate 1:38. 
The next 14.8 km. W.S. W. reach the /zdus at an altitude of 4,979 m. The fall 
from the pass to the river is 199 m. or as 1:74. The last, 11.3 km. run W.N. W, 
to Camp CCNLV, Sambuk-sumdo, where the altitude is 4,698 m., and the /ndus 
enters from the left. Here the fall is 281 m. or as 1:40. From Bokar-/a Pan. 340, 
Tab. 60, is taken. Its range of sight is not great, and no high mountains are 
visible. Pan. 342, Tab. 60, taken fron: Samézk-sumdo, shows to the S. 77° E. the 
little valley from which we have arrived. Pan. 343, Tab. 60, is a sketch of the 
same valley downwards to the N. 62° W, 

On September 21st, we marched along the right bank of the /wdzs 10.1 km. 
to the N. W. to Camp CCNLVI, Hagar, where the altitude is 4,672 m. or 26 m. 
below the previous camp, the rate of fall thus being 1:388. From the source of 
the /udus to Hlagar the distance may be calculated at roo km. On this stretch 
the fall would be 493 m. or as 1:203. From A/ager to the confluence with the 
Gartang at Camp CCLI’//, where the altitude is 4.254 m., and to which place 
the distance is 187 km., the river falls 418 m. or at a rate of 1:447. From the 
confluence to Camp CCLAIV, Lungkung, a distance of 100 km., the river falls from 
4,254 tO 4,179 m. or 75 m.,, the rate being thus 1:1,333. The fall gradually diminishes. 
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Pan. 344, Tab. 60, is taken from a point at 4,979 m., 11 km. S. E. of Samébuk- 
sundo and shows the hills to the E. N. E., east and S.S.E. Pan. 345A and 8, Tab. 61, 
is taken from AH/agar, and gives an idea of the high /zdus valley around this place. 

On September 22nd, we marched 21.2 km. W.S.W. and S.W. to Camp CCXLV TI, 
Dotsa, at an altitude of 4,885 m. The rise is 213 m., or ata rate of 1:100. Three 
passes are crossed on this road, Zarrukt-la, Sdrtsoki-la and Dotsa-la, the two 
last-mentioned being higher than Camp CCXLVI/. 

Pan. 348A and 8, Tab. 61, is drawn from Sértsok7-la, 5,028 m. high. To the 
I. S.E., it shows rather distant mountains, and at no great distance a little lake 
or pool. To the N. 74° W. is a more considerable mountain which may perhaps 
be situated between the Upper /zdus and the Lang-chu, Pan. 346, Tab. 61, is drawn 
from Dotsa-la, 5,045 m. high. To the W.S. W., S. W., and S.S. W. it shows 
ridges and peaks as far as the eye sees. Pan. 347A and B, Tab. 61, is taken from 
Camp Dofsa and gives a new aspect of the barren, weathered and desolate mountains 
of this part of Z7ded. 

To Camp CCXLVIII, Nyanda-nakbo, 4,855 m. high, we travelled in a W. S. W. 
direction for 31.3 km. on September 237d. The fall is only 30 m. or as 1:1,043, 
though places a hundred metres lower are passed on the road. Pan. 349A and 8, 
Tab. 62, is drawn from Camp CCXLV///, It shows to the S. 53° W., the Fukee- 
Aloma-la which we had to cross two days later. To the N. W. and N.N. W. of 
the camp is a ridge called A‘w/-Aaru. 

On September 24¢h, our direction was W.S. W., the distance 14.5 km. to 
Camp CCNLIX, Takto-serpo, where the altitude is 5,166 m. or 31! m. above the 
preceding camp, the rate being 1:46.6. 

The next day, September 25th, we crossed the highest pass on this road, 
Fuktt-hloma-la, 5,825 m. high. We had 13 km. S. W. to reach it, rising 659 m., 
or at a rate of 1:19.7. 

On the western side we had 94 km. W.N.W. to Camp CCL, Dung-lung- 
sumdo, at an altitude of 5,171 m., the fall being 654 m. or at a rate of r:14.4. The 
Bokar-la, though only 5,178 m. high, is of much greater importance, being situated 
on the continental water-parting. 

The last day’s journey on this section goes S, W. and W.S. W. for 19.4 km. 
to Gartok, Camp CCLI/, where the altitude is 4,469 m. The fall is, therefore, 
702 m. and the rate 1:27.6, 

The whole crossing, according to this calculation, would be 216.3 km. The 
result I got from the construction map was 216.9 km. (Ide Vol. III, p. 336.) 

The surroundings of Garfok are seen on Pan. 350A, B and c, Tab. 62. From 
here the journey continues as described on p.181 to p. 203 in this volume. 
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IN THE VALLEY OF THE BUPTSANG-TSANGPO. 


CHAPTER XXXII. 
FROM CHUNIT-TSO TO USHU. 


We now have to consider, in chronological order, my sixth crossing of the 
Traushimataya, being the fifth if we reckon from east to west. This route, from 
Camp CCCLNXXT on the western shore of Chanzt-tso to Camp CCCNCV, Ushit, 
near the Zsazgpo, has been described in Vol. Ill, p. 316 c¢ seg. It now remains 
to say a few words about the distances, the gradients and the panoramas. 

Camp CCCLNNI, Sninkuk, has an altitude of 4,747 m. On Aprd/ jrd, we 
travelled south 11.3 km. to Camp CCCLNA/I, Kemar, at 4,846 m. The rise is 
99 m. and the rate of ascent 1:114. Pan. 451, Tab. 84, is a view to the N. W., 
north and N. E. from the latter camp. 

On April 4th, the journey continued S.S. W. and south for 4 km. to the 
pass, A?ma-lung-la, 4,882 m. high, a rise of 36 m. at a rate of 1:111. South of 
the pass we had 10.8km. to Camp CCCLNANT/I/, 4,784 m. high, being a fall of 
98 m. at a rate of 1:110. On these two marches we crossed, therefore, a rather 
low range, running east and west. 

Pan. 4534 and B, Tab. 85, is drawn from Camp CCCLXN///. To the S.17°E. 
is a mountain called A-sema, to the S. 33° WW. our road of the next day continues 
to the valley of Buptsang-tsangpo. Yo the S.S. W., south, S. W. and west is the 
N. E. side of the mighty Lenka, Range. To the N. W. and north from where 
we have arrived, are moderate, rounded hills, 

On April sth, we covered 16.4 km. S. W. over very gradually rising ground, 
ascending only 22 m. to Camp CCCLN N/V, at an altitude of 4,806 m., the rate 
being 1:745 only. Pan. 454, Tab. 85, is taken from the latter camp. The greatest 
part of the Luzkar Range is now hidden behind lower hills in front of it. 

On April 6th, our road went S. S, W. and south for 9.8 km. to Camp CCCLNNI, 
Monlam-khongma, at 4,822 m. ora rise of 16 m. at a rate of only 1:613. We 
were now in the valley of the Buptsang-tsangpo which we had to follow several 
days to the S.S. E. up to Samye-/a. The panorama, 4574 and B, Tab, 86, taken 
from Camp CCCLXX'YV, is of great orographical interest as it gives us a very vivid 
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impression of the Lawzkar Range, and shows that it has a bastion of rounded hills 
and ramifications at its N. E. base. At some places high snow-covered peaks rise 
above these hills, and to the N. W. we see its slopes and ramifications in a fore- 
Shortened perspective. To the S. 20° E. we catch a first glimpse of one of the 
highest peaks of the Lunpo-gangrt, or Lombo-kangra as we heard it called, from 
the south. 

Following the Buptsang-tsangpo upwards, on Afrdl $th, 13.9 km. S.S.E. to 
Camp CCCLXXVI, Amchung, we ascend only 13 m. or to 4,835 m., the rate thus 
being 1:1,069 only. Pan. 455, Tab. 85, shows a new aspect of the Lunxkar Range 
with some of its mighty snow-covered peaks, and to the S.S.E., our further way 
up to the continental water-parting. 

The 9.6 km., covered on Afril 9th, take us S.S.E. to Camp CCCLNXNVI/, 
where the height is 4,883 m., a rise of 48 m. and a rate of 1:200. From the new 
camp a new panorama, 456, Tab. 85, was sketched, giving a new view of the mighty 
Lunkar-gangrt and showing its ramifications to the N. W. as in profile. To the 
S. 23° E. the highest peak of the Lanufo-gangr7, just appears above the horizon. 

The next day’s march, Agrz/ roth, proceeds S.S. E. and S.E. for 13.7 km. to 
Camp CCCLNXVT// at an altitude of 4,905 m., or 22 m. above the previous camp, 
being a rise of 1:623. Pan. 458A, B and Cc, Tab. 86, taken from the last-mentioned 
camp, is very instructive, as it commands two mighty mountain systems of the 7yazs- 
himalaya. ‘Yo the S, 18° E. we have the steep and high peak of the Lampo-gangri 
group, and S. 14° E. its more flat neighbour. To the S. W., west and N. W. is the 
Lunkar Range, its highest crest being hidden by lower nearer hills. To the N. 19° W. 
is the valley of the Buptsang-tsangpo. From N. 5° E. to N.E., east and S. E. are 
mighty snow-covered peaks of the Aenchung-gangrt, the range on the right or eastern 
side of the valley of the Buftsang-tsangpo. 

The road to Camp CCCLNATX, Bupyung-ring, at an altitude of 4,911 m.,, 
proceeds, Aprel rith, 13.8 km. S. S. E. The rise is, therefore, only 6 m. and the 
rate 1:2,300. It is interesting to notice the extremely flat gradient in the valleys 
between the parallel ranges of the Transhimalaya. The panorama, 461A and B, 
Tab. 87, from the last camp, is important. It shows to the W.N. W., parts of the 
Lunkar Range, to the N. 25° W., the valley of the Buptsang-tsang po, to the north, 
east and S.LE., parts of the Aauchung-gangr?, to the S. 13° E., the steep peak of 
Lun po-gangrz, to the S. 5° E., S. 9° W. and S. 29° W., other peaks of the same 
group, and to the S. W., hills hiding the Lazar Range. In Vol. Ill, p. 318 the 
second watercolour panorama is also taken from Camp CCCLNNX/X. Both were 
taken at the spot, the black one on April 11th, the coloured, Afri’ 12th. The 
latter is, therefore, not simply a copy of the first, and the colours are as near the 
real colours in clear weather as I could come. 
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To Camp CCCLNNN, on April 13th, at a height of 4,968 m., we had 
11.5 km. south. The altitude increased 57 m. and the rate of rise was 1:202. From 
this camp Pan. 4594 and B, Tab. 86, is sketched. It shows to the S. 46° W. a fine 
pyramidal peak belonging to the Luxpo-gangrz, which itself is simply the S. S. E. 
continuation, and a part of the Lunkar Range. The latter comes to an end at 
N. 22° W,, the direction in which the valley of the Buptsang-tsangpo goes down 
to Tarok-tso. To the N. N. W., north and N. N. E. we see some of the peaks of 
the Aenchung-gangré in a foreshortened perspective. 

The next march, Apred rgth, takes us S. S. E. and S. E. 82 km. to Camp 
CCCLN NA at an altitude of 5,370 m,, or a rise of 402 m. at a rate of 1:20.4. Here 
the real ascent to the continental water-parting begins. Before reaching the camp we 
had to cross a secondary threshold with an altitude of 5,430 m. T'rom the height of this 
pass, Pan. 460A and B, Tab. 86, was drawn showing the characteristic steep peak of the 
Lunpo-gangrz to the S. 12° E., and to the right of it, other parts of the same group. 
From Camp CCCLNNAYS, Bufto, the coloured panorama in Vol. III, p. 319, was made. 
These two panoramas are nearly the same, as the distance between the two observation 
points is only 13 km. Only the angles and shadows have changed a little. 

On Aprt/ 15th, we crossed the continental water-parting in Samye-/a, 5,527 m. 
high, situated not on the crest of a range, but in the latitudinal valley between two 
ranges, o7z., the Luxpo-gangrt and Nanchung-gangiz. From Camp COCLNNNY, 
we had 8.5 km. S.E. to Samye-da, a rise of 157 m. or as 1:54. On the southern 
side we had 3.4 km. S. E. to Camp CCCLYXN// at an altitude of 5,366 m., or a 
descent of 161 m.at a rate of 1:21. The slope on the southern side is, therefore, 
more than 2} times as steep as on the northern. Pan. 462, Tab. 87, is taken from 
the pass, and shows the high peaks of Lunfo-gangrt under quite a new perspective. 
From Camp CCCLNXX// the two small coloured panoramas, Vol. Ill, p. 318 (the 
second illustration) were taken, showing that the whole mountains are covered with 
snow and ice, with the black rock peeping through only here and there. 

On April 16th, we travelled EE. S. E. for 13.3 km. to Camp CCCLNNAS//, at 
an altitude of 4,945 m., or a descent of 421 m. and at a rate of 1:31.5. Pan. 463, 
Tab. 87, shows a part of the Aanchung-gangré with its bulky, compact mountain 
masses. The first and uppermost watercolour panorama, p. 318, Vol. Ill, is taken 
from the same camp and is a view of the Luxfo-gangrt peaks. The peak visible 
to the S. 76° W. is the same as I have called the steep one, and which is to be 
recognized on several of the panoramas, for instance Pan. 4604, Tab. 86, to the S, 12° EE. 
We now find that this peak is very narrow and steep when seen from the E. N. 1. 

On April 17th, we travelled 14 km, ES. IE. and S. E. to Camp COCLNNATV, 
at an altitude of 4,832 m., or a descent of 113 m. and a rate of 1:124. Pan. 465, 
Tab. 88, gives a view of the Aesyok valley down along our road the next day. 
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On Afgril 18th, we travelled 15.3 km. S. S. W. down the Rukyok valley to 
Camp CCCLXXXV, at an altitude of 4,696 m. or a descent of 136 m. at a rate 
of 1:112.5. Pan. 464, Tab. 87, is a view to the S. E,, south, S.W. and W.N. W. 
from the latter camp; the mountains visible on it are situated near the camp and 
hide every distant perspective. The next day’s march takes us 11.8 km. S. E. down 
the Rusyok valley and a little bit up the valley of the Aanehung-chu or Chaktak- 
tsangpo to Camp CCCLNNX NVI, Charte, where the altitude is 4,634 m., a descent 
of 62 m. and a rate of 1:190. From this camp Pan. 466, Tab. 88, is drawn to the 
E.N.E. up into the Chaktak valley. Pan. 467, Tab. 88, is taken from the same 
place to the S.S. W. down the valley of the Chaktak-tsang po. 

On April 20th, we marched 13.8 km. east and E. N. E. up the valley of 
Aanchung-chu, which is the Upper Chaktak-tsangpo, to Camp CCCLXXXVII, at 
an altitude of 4,702 m. The ascent is 68 m. and the rate 1:203. Pan. 470A and B, 
Tab. 88, taken from there shows only the mountains surrounding the valleys, the 
most important of which is the one to the N. 12° W., for here the Upper Chaktak- 
tsangpo comes down from Lafpchung-tso. 

On April 21st, we travelled 13.7 km. S, E. up the valley of the Gydbuk-chu 
to Camp CCCLXNXXVTI/I, where the altitude is 4,865 m., or a rise of 163 m. and 
at a rate of 1:84. Pan. 471, Tab. 88, is drawn from this camp and shows a com- 
paratively bulky peak to the N. 25° E. and more open land to the east and E. S. E. 

Farther up the same valley to the FE. S. E. and E. N. E,, we had 12 km. to 
Camp CCCLXNX/X at an altitude of 5,001 m. The ascent is 136 m. and the 
rate, 1:88. Pan. 468, Tab. 88, is a view to the S. 88° E. from this camp, and 
Pan. 469, Tab. 88, shows the valley down to S. 50° W. 

On Afprel 23rd, we travelled east and E.S.E.; first, 6 km. to the pass, Gya@duk-la, 
5.175 m. high, a rise of 174 m. and a rate of 1:34. From the pass to Camp CCCXC, 
5,079 m. high, we had another 6.3 km. with a fall of 96 m. at a rate of 1:66. The 
small panoramas, 473 and 474, Tab. 88, are views of valleys near the last camp. 

The next day we had 10.6 km. E.S. E. to AZuchen-la, 5,441 m. high, a rise 
of 362 m. at a rate of 1:29, and another 3.6 km. E. S. E. to Camp CCCNXCY, at 
an altitude of 5,209 m. or a descent of 232 m. at a rate of 1:15.35. Pan. 475, Tab. 88, 
is a view from the pass to the N. E. and E.N.E., showing a part of the range 
called Loméo, south of Kanchung-gangrt. Pan. 477, Tab. 88, is also from AZnchen-la 
and is of Interest as it contains a part of the Chomo-uchong to the S. W. and a 
part of the Luxfo-gangri to the W.N. W. Pan. 476, Tab. 88, is taken from a 
point a little east of Azuchen-la and gives an idea of the mountains to the east 
and E.S, E. on both sides of the Raga-tsang po. 

To Camp CCCXCII, Rapak-do, at an altitude of 5,103 m., we had 9.6 km. 
Ei. S. E. and S, S. E., descending 106 m. or at a rate of 1:91. At Rapak-do Pan. 478, 
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Tab, 89, was sketched, showing to the north and N. E. the Loméo Range, the name 
of which is, of course, the same as Luxzfo, though it is a different range. 

On April 26th, we travelled 17.7 km. south and S. W. to Camp CCCNCITI 
where the altitude is 4,656 m., a fall of 447 m. or at a rate of 1:40. On the road 
the little pass of A’vée-Za is crossed at 5,088 m. 

To Semo-ku, Camp CCCXCIV, we had, April 27th, only 3.5 km. S.S. W., 
descending 60 m. to an altitude of 4,596 m., the rate of fall being 1:58. 

The last day’s march on this section was 12 km. to the S. W.and W.N.W. 
to Camp CCCXCV, Ushi. Here, at the southern base of Chomo-uchong, we were 
practically on the same level, descending only to 4,542 m. and again rising to 4,563 m. 
at Ushi, Pan. 481, Tab. 89, gives an idea of the little village of this name. 

According to this calculation, the whole road had a length of 298 km. According 
to the measurement along the road on the construction map, it was 289.3 km. 


CHAPTER XXXIIL 


FROM USHU TO TERI-NAM-TSO., 


My road from Ushi across the Traushzmalaya to Camp CCCCX/ on the 
southern shore of Zer7-zam-tso has been described in Vol. III, p. 306 et seg. 

The first day’s march, Afr? zoth, took us 9.5 km. west and N. W. to Gyd-la 
at an altitude of 4,918 m. The rise from Ushi is, therefore, 355 m. and the rate 
1:26.8, From the pass we had 7.4 km. N. N. W. to Camp CCCNCVI, Lumbo-laktsen 
at an altitude of 4,780 m., a fall of 138 m., at a rate of 1:54. Pan. 4794, B and Cc, 
Tab. 89, is taken from the pass. To the S. 22° E. was pointed out a pass, Shage-/a, 
probably situated in the water-parting H¢wa/aya Range, or at any rate, south of 
the Zsanxgpo. In the same direction the extensive valley of the latter river was 
visible at no great distance. Sw4éa-/a, on the other hand, was situated in a rami- 
fication of the Chomo-uchong to the S.W. The Chomo-uchong itself was seen to 
the N. 37° E. From Camp CCCNXCV/V/, Pan. 480, Tab. 89, gives only a view up 
into the valley of Rowg-chu, by which we had travelled down a year before. 

On May rst, the journey proceeded 4.4 km. N. N. W. to Lam/ung-da at an 
altitude of 5,118 m., a rise of 338 m. at a rate of 1:13. On the northern side 
we had 3.3 km. N. W. to Camp CCCXCV//, 4,982 m. high, a rise of 136 m. and 
a rate of 1:24. From Lam/ung-la, Pan. 482, Tab. 90, shows a new view of the 
Chonio-uchong with its highest peak to the S. 64° E.; Pan. 483, Tab. 90, from the 
same pass, gives a view of a part of the Aanchung-gangri to the N.N. W. The 
peak to the N. 37° W. is, no doubt, the same as the one to the N. 1° E. from 
Tuakbur-la, as seen on Pan. 210A, Tab. 38. 

On Aay 4th, our way proceeds 6.3 km. north to Gara-a, 5,033 m. high, a rise 
of 51 m. at a rate of 1:123. On the northern side of the pass it is 2.3 km. to 
Canp CCCNCVITI, Tangma-nt, where the altitude is 4,922 m., a fall of 111 m. 
at a rate of 1:21. 

On May 6th, we travelled 10 km. N. E. and W.N. W. to the pass, Shadung-/a, 
at an altitude of 5,320 m. being a rise of 398 m. at a rate of 1:25. From the 
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pass we had 1.6km. to Camp CCCXC/X, Gyégong, at an altitude of 5,114 m., 
being a fall of 206 m. at a rate of 1:8. 

On Way 74h, we had 6 km. NE. to the pass, Gydgong-la, 5,490 m. high, 
being a rise of 376 m. at a rate of 1:16. On the northern side we had 8.4 km. 
north to Cawp CCCC, where the altitude was 5,333 m., or a fall of 157 m. and 
a rate of 1:53.5. The southern side is thus more than three times as steep as the 
northern side. In this pass the Loméo Range is crossed; its western continuation is 
called Kanchung-gangrt, like the range north of it. From Camp CCCC Pan. 4844, 
Tab. 90, is drawn, embracing moderate mountains and no very high peaks. 

On May Sth, the road goes 4.4km. N.N. W. to Damehe-la, 5,418 m. high, 
being a rise of 85 m. at a rate of 1:52. On the northern side the distance to 
Camp CCCCI, Lapchung, at an altitude of 5,193 m. was 10.7 km. to the N,N. W. 
and N.N.E., the fall being 225 m. at a rate of 1:47.s. Here the northern slope 
was somewhat steeper than the southern. 

From Camp CCCC/J the important panorama, 4884 and B, Tab. 91, was drawn, 
showing two high peaks of Kanchung-gangrt to the S. 30° W. and S. 39° W., obviously 
being the same as those to the N. 37° W. on Pan. 483, Tab. 90, and to the 
N. 1° E. on Pan. 210A, Tab. 38. In Vol. Ill, p. 308, there is a watercolour sketch 
of the same Kanchung-gangrt peaks. From the same camp the mountainous regions 
Luma-nakchen-nakchung, Salung-nakchung and Salung-nakchen and the valley and 
pass of Gyandar-ngundor are to the W.S. W., W.N.W. and N.W. In the 
foreground is Lapchung-tso, the lake from which Chaklak-tsangpo comes. 

On A/ay 9th, we travelled 15.2 km. north, ascending to an altitude of 5.245 m. 
at Camp CCCCI/, Sang-berttk; a rise of 52 m. and a rate of 1:292. From this 
camp Pan. 485A, B and c, Tab. 90, was taken all around the horizon.' To the N.61° W. 
it shows the flat threshold of Dzcha-/a, obviously situated in the latitudinal valley 
between the Lapchung and the Kanchung Ranges. To the N.N.E. is Sanguo- 
bertzk-la with the continental water-parting. To the S. 62° E. the .Vakdo-gougrong- 
gangrt with its snowy peaks is visible, being a part of or a ramification from the 
Kanchung-gangrt. To the S. 13° E. the Chomo-uchong group is still visible in an 
opening between nearer hills. A part of the Kauchung-gangri Range is now visible 
from the northern side to the S.S.E., S.W. and west. To the S. 14° W. we see 
the same peak as the one to the S. 30° W. on Pan. 4884, Tab. 91. 

On May 11th, we travelled 12.2 km. N.N.E. to Camp CCCC///, Sangmo- 
bertik, where the altitude is 5,586 m. The rise is 341 m. and the rate 1:35.8. 

The next day, A/ay 12¢h, we had to cross the continental water-parting. We 
had 4.8 km. up to Sexgmo-bertzk-la, situated in the Lapchung Range at an altitude 


1 Cp. Vol. III, p. 310. 
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of 5,820 m. The rise is, therefore, 234 m. and the rate, 1:20.5. On the northern 
side we had 9.1 km. to Camp CCCC/V at a height of 5,435 m., a fall of 385 m. 
at a rate of 1:23.6. The direction is N.N.E. and north. Pan. 486, Tab. 90, is 
a view to the north from the pass. Pan. 487, Tab. 90, is a view to the S.S. E. 
In the other direction the camp was enclosed by hills in the immediate vicinity. 
On May 13th, the slope down to the north in the valley of Sangmo-yung 
was more gradual, or 1:50.3 the distance being 15.8 km. Camp CCCCV had an 
altitude of 5,121 m., and the descent was 314 m. Pan. 489, Tab. 91, is a little view 
to the N. N. E. from the camp, and Pan. 490, Tab. 91, shows the view to the south 
and S.S. W. from the same place. 

The fall of the ground becomes still more gradual the next day, May 14¢h, 
or 1:88. Here we marched 13.8 km. N.N.E. to Camp CCCCV/, descending 157 m. 
or to an altitude of 4,964 m. The view to the N.N.E. and N.E. and to the 
S.S. E. and S. S. W. from this camp is represented on Pan. 491 and 492, Tab. 91. 

On Afay sth, the descent decreased again, being only 1:109. The distance 
was 19.7 km. N.E. to Camp CCCCV//, Kangmar, with an altitude of 4,783 m., 
the fall being thus 181 m. 

On May 17th, our march continued N. E. for 18.6 km. to Camp CCCCVTI//, 
Daksha-lung pa, at an altitude of 5,150 m.; the rise here being 367 m. or as 1:51. 
From this camp views were taken to the S, E. and S. W., as shown on Pan. 494 
and 495, Tab. 92. 

On May 18th, we travelled 14 km., first E. S. E. to the little pass, Dougchen-la, 
5,113 m. high, then N. N. E. to Camp CCCCY/X, at an altitude of 4,714 m., being 
a descent of 436 m., and at a rate of 1:32. From the camp Pan. 493A and 8B, 
Tab. 91, was sketched. It shows to the N. W., north and N.E., a range which 
may be regarded as a ramification from the range crossed in the Donchen-la, and 
which, in the absence of a better name, I have called Zerz-nam Range. The latter 
range is to be seen to the south on the same panorama. 

On Alay 19¢h, we turned north-westwards, marching 7.4 km. to 7e¢a-da, 4,958 m. 
high, an ascent of 244 m. at a rate of 1:30.3. On the other side we descended 
189 m. in 5 km. to Camp CCCCX, Hlakelung, where the altitude is 4,769 m. the 
rate being 1:26.s. One kilometer north of 7e¢a-da 1 ascended the hill, Paxo-shachen, 
5,173 m. high, from where Pan. 496A, B and C, Tab. 92, was sketched. This panorama 
gives a good idea of the 7¢rz-am-tso and the mountains surrounding it. 1 have 
described the view in Vol. II], p. 312. To the N. 31° W. the Shakangsham is in 
sight, and to the east and E. S. E. the meridional range of Targo-gangrz. The 
desiccation lines and old beach-lines are visible all around the lake. 

On the last day of this section, May 24th, we travelled W.N. W. for 15.3 km. 
down to the immediate neighbourhood of the lake. The first 6.5 km. take us to 
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the secondary pass of Lamlung-la, being 5,145 m. high. The difference in altitude 
thus is 376 m. and the rise is at a rate of 1:17.3. On the western side we had 
8.8 km. to Camp CCCCNTI, Kibuk-hle, at an altitude of 4,689 m., or 456 m. below 
the pass, the descent being as 1:19.3. From a hill in the region, Tashi Tsering, 
a place obviously called after the name of a nomad here grazing his flocks, Pan. 4974 
and 8, Tab. 92, was drawn. Here we again obtain a good view of the lake. The 
Shakangsham is in sight to the N. 26° W., and the Zargo-gangri to the E.S. E. 
Domar is the little ridge on the southern shore which was also to be scen on 
Pan. 496 B, Tab. 92. Its appearance from H/akelung is shown on Pan. 498, Tab. 93, 
where the beach-lines along its base are readily visible. The same return again 
along the base of the hill, Zash¢-7serzg, as seen on Pan. 499, Tab. 93. 

According to this calculation, the whole road has a length of 225.2 km. On 
the construction map we found 229.3. 


CHAPTER XXXIV. 
ALONG THE CENTRAL LAKES. 


It now only remains to examine the distances and plastic forms of the marches 
along the Central Lakes, situated at the northern base of the 7ranshzmalayan System, 
and finally, to say a few words of the crossing of the same system from A’vanglartug- 
tso to Alanxasarovar, which from a chronological point of view, was the eighth one. 

We begin from Azéuk-hle, Camp CCCCXT, from where we travelled 12.1 km. 
to the N. W. along the S. W. shore of the Zer7-zam-tso to Camp CCCCATL, Tertsz, 
situated at the western shore. The altitude of the lake has been calculated at 
4,679 m. Looking N. 82° E. from this camp, Pan. 500, Tab. 93, one hardly sees 
any mountains at the eastern side of the lake, which is situated in a latitudinal valley 
between mountain ranges. To the E.S.E. are the two hills, Zechen and Zechung. 
To the S. 1° E. is Mount A//got. To the N. 70° W. is the prolongation of the lati- 
tudinal valley. To the north and N. E. we again return to the lake, with the northern 
mountains in its background. 

The march of A/ay 26¢h is directed to the N. W. for 22 km. to Camp CCCCN///, 
Mendong-gonipa, at an altitude of 4,693 m., a rise of only 14 m. and a rate of 
1:1,571, showing that the ground in the latitudinal valley to the west of the lake 
is practically level. It therefore seems likely that the lake itself is rather shallow. 
Pan. 501A and B, Tab. 93, is a sketch of the mountains surrounding the camp. To 
the S. 66° E. is the lake and the promontories at its southern shore. To the south 
and S,S. W., along the base of the hills, old beach-lines are strongly modelled in 
the slopes appearing as horizontal parallel lines. To the S. 62° WW. is the entrance 
to the valley of the Soma-tsangpo, the mountain passage of which is visible to the 
S. 29° W. To the N. 89° W. is the flat hill, Mara, N. 60° W. the plain Mevenz, 
being a part of the latitudinal valley, N. 46° W., quite near, the monastery of A/ex- 
dong, N. 25° W. to N. 2° E. the hills, Vage-tarna, Yage-lungpa and dJ/age, all belong- 
ing to the range bordering the latitudinal valley to the north. Zogmar and Topchen- 
waka are parts of the same range to the N. E. Finally, to the N. 81° E., are hills 
of the same range, standing on the northern shore of 7erz-nam-<so. 
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On dfay 28th, we travelled W.S. W. and S. S. W. for 12.7 km. up the valley 
of the Soma-tsangpo to Camp CCCCXIV, Sok-yung, where the altitude is 4,714 m., 
Or 21 m. above the previous camp, being a rate of 1:605. Pan. 502A and B, Tab. 94, 
does not contain any considerable mountains. Some of those surrounding the camp 
are called A/er? or AJenrt, Nagrang- or Nagréng-ri and Rabalu, belonging to 
the Zerz-nam Range, which here is cut through by the Soma-tsang po. 

On Jay 29th, we marched 17 km. W.S.\W. on rising ground to Camp 
CCCCXAV, Goa-lung, where the altitude is 5,022 m. The ascent is 308 m. and 
the rate, 1:55. 

On A/ay 30th, our march continued westward, first 6.2 km. to Goa-/a, with 
an altitude of 5,298 m., being a rise of 276 m. and a rate of 1:22.4. From the 
pass we had 9.4 km. to Camp CCCCXVI, Changsa-lungpa, at an altitude of 5,035 m.,, 
the fall being 263 m. and the rate 1:36. Pan. 503, Tab. 94, was drawn from Goa-la 
to the S. E., south and S. W. and it gives, again, the impression of a stormy sea 
of waves. From a hill 3.3 km. west of Goa-/a, Pan. 505A and 8, Tab. 94, was drawn. 
This panorama is interesting as it contains the newly-discovered lake Kavong-tso of 
very irregular form, with islands and rocky promontories, and well hidden in a 
labyrinth of ranges, ridges and hills. The whole next day's journey we had the 
lake south of our route, though it was in sight only occasionally. A watercolour 
sketch gives an idea of this lake. Pan. 504, Tab. 94, finally, is taken from Camp 
Changsa-lung pa. 

On Fune rst, we continued 13.7 km, west, leaving behind us the mountain 
mass, the highest part of which was Goa-/a. Camp CCCCAVII, Tamo-yakshung, 
was at an altitude of 4,725 m., the descent thus being 310 m., and the rate, 1:44. 
Pan. 506, Tab. 95, is drawn from this camp. 

On Yune 2nd, our road goes west and S, W. for 20.6 km. to Camp CCCCNVI//, 
Saglam-lungpa, at an altitude of 4,786 m. The rise is, therefore, 61 m., and the rate, 
1:338. Pan. 5084 and B, Tab. 95, taken from the new camp, shows moderate moun- 
tains in the vicinity, and no distant peaks, To the S. 50° E. is the valley of Kero. 

The next day we had 11.7 km. W.S. W. to Camp COCCATX, Gote-tata, at 
an altitude of 4,788 m., only 2 m. above Sag/am-lungpa. The little threshold, A/erhe- 
shung, on the road has an altitude of only 4,815 m. On Pan. 5074 and B, Tab. 95, 
we find to the S.17° W. the district, Bongéa-dupto, entered. To the S, W. and 
W.S. W. are parts of the mighty Luzkar Range, a part of which, to the S. 80° W., 
has the name Shangchung-ganert. The Tarok-lso was pointed out as situated to 
the N. 65° W.. though still hidden by mountains. To the N. 10° E. is shown a pass 
called Shalung-/a. To the N. 47° E. is a hill, Gyam-rt. To the S, 26° E. is a Mount 
Risema, only a few kilometers distant. To the S. 13° E. is another mountain called 


Serte-+tgy. 
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On Yune 4th, our road proceeds westwards 16.4 km. to Camp CCCCNXX, 
Aebyang, at an altitude of 4.776 m. The fall is thus only 12 m. and the rate 
imperceptible or as 1:1,367. Aedyang is situated in the valley of the Buptsang- 
tsangpo. Pan. 5094 and 8, Tab. 96, also shows very open land to the S. S. E,, 
being the continuation of the very gradually rising valley of the river. To the S. W. 
and W.S. W. are again parts of the Lunwkar Range. 

Following the Buptsang-tsangpo downwards, we covered, on Fune sth, 15.5 km. 
to the N. W., descending to an altitude of 4,704 m. at Camp CCCCXX7, Alabiye- 
tangsang-angmo, being a fall of 72 m. and a rate of 1:215. From the last-mentioned 
camp, Pan, 510A and B, Tab. 96, was drawn. It shows to the S. 33° E., a side valley, 
called Naée, to the south the group Shangchung-gangr?, to the S, 20° W. the 
Raébch? valley, to the S. 78° W. the Alelung-gangrv? and to the right or north of 
it, Mount Skangra, all belonging to the Lunkar Range. To the N. W. is the valley 
of the Buptsang-tsangpo going down to the JZarok-tso. 

On Fune 6th, our road continues down the river for 11.3 km. to the N. W. 
to Camp CCCCXX//, Tuéa, at an altitude of 4,664 m. The fall is, therefore, go m. 
and the rate 1:282. Pan. 513, Tab. 97, was drawn from the last camp. The peak 
Nalung which it shows to the S. 15° E., is probably the same as the one previously 
called J/a/ung. Considerable erosion terraces at the sides of the Buptsang River 
are seen on the panorama. 

On Fune 7th, we travelled 16 km. N. W. to Camp CCCCNXIIT, Tarok-shung, 
at an altitude of 4,632 m., being a descent of 32 m. and a rate of 1:500. From 
Tarok-shung we have to consider Pan. 5114, B, and c, Tab. 96. To the S.S. E. 
the Nara valley, Alalung-gangrt and Shangra are again visible. To the S. S. W. 
is Lunguak-gangri-tasor, to the S.W. the Langnak valley, and S. 56° W., Gya- 
buk-r?, To the N. 73° W. is Mount Lungkar-duk. In the foreground to the north 
is Zarok-tso, and beyond it, in the same direction, the 7aéze-¢saka which obviously, 
to its north, is bordered by a considerable range. Between the two lakes is a neck 
of land with low hills, readily visible on the panorama. To the N. 81° E. is Gya- 
cong-rt, a part of the range bordering the right side of the valley of the Buptsang- 
tsangpo. The panorama shows that other parts of the same range also have their 
particular names. 

On Fune 9th, we marched N. W. to Lunkar-gompa at the entrance of the 
Lunkar valley and up S. W. in the latter for 12 km. to Camp CCCCXXTV, 
where the altitude was 4,787 m. The rise is, therefore, 155 m., and the rate 1:77. 
Pan. 5124 and B, and Pan. 514", Tab, 97, is taken from Lunxkar-gompa on its hill, where 


* By a mistake Pan. 513 has come in between two sections of Pan. 512. Pan. 514 is the immediate 
continuation of 5128, 
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the altitude is 4,756 m.; in the valley below, 4,692 m. Here we have a new view 
of the Zarok-tso, and to the north or N. N. E. the neck of land between the two 
lakes. To the east and S. E. is the range to the right of the Buptsang valley. 
To the S. 55° E. is Zengz-niguk, belonging to the latter range. J/alung-gangri 
is still visible. In the foreground, to the S. E. is Lunkar-gompa itself. To the 
N. 27° E. there is one or perhaps two islands in the 7ao4-¢so near its northern shore. 

On Fune roth, we had an interesting march up the Luxzkar valley W. S. W. 
and S. W. for 9.7 km. to Luxkar-la, 5,570 m. high. The rise from Camp CCCCXNIV 
was, therefore, no less than 783 m., and the rate 1:12.4. On the other side we 
had 3.4 km. S. W. and W. S. W. to Camp CCCONNV, Goang-shung, 5,349 m. 
high, a fall of 221 m. and a rate of 1:15.4. Here the northern slope is thus steeper 
than the southern. From Luwkar-ca Pan. 515A and B, Tab. 97, was sketched. Nearly 
the whole of Zarok-tso, except its eastern part, was to be seen, and its islands in 
its northern part. A part of the salt lake of 7adze-¢saka could also be seen and 
the neck of land with its hills. To the N. 49° E. is Skakangsham, beautifully rising 
above everything else. From here one gets the impression that the Skakangsham 
belongs to a range. The snowy Mount Amlung to the N. 82° E., is difficult to 
place. Charko-rz, S.79°E., is only a few kilometers distant. The mountains called 
Mela-gangri on Pan. 5158, Tab. 97, visible to the S. 49° W. and S, 88° W., are 
certainly parts of the Sw/a Range and the Bongba-yeke-gangrt. The name Jfela- 
gaugrt was given us by our guides on the Lungkar-la. 

On Fune rth, we covered 14.5 km. S. W. to Camp CCCCNXXVI, Gydéuor- 
tsangpo, being at an altitude of 5,187 m. or 162 m. below the previous camp, the 
rate of fall thus being 1:89. Pan. 516, Tab. 97, taken from the last camp, shows a 
large part of the mighty Bongba-yeke-gangre Range with its covering of eternal 
snow. To the W. S. W. the Poru-fso is situated, though still hidden by the low 
hills in the foreground. ‘To the S. 53° E. is Mount Aaféa, as seen from the same 
camp, Pan. 517, Tab. 97. 

Camp CCCCXXVIS, Tokya, was situated 12.7 km. S. W. of the preceding 
camp. ‘The first 10 km. took us to the Chuka-la, 5,320 m. high, a rise of 133 m. 
at a rate of 1:75. From the pass to the camp we had 2.7 km. and a descent of 
only 13 m., as the latter had an altitude of 5,307 m.; the rate is, therefore, 1:208. 
Pan. 518, Tab. 97, shows, from S. 52° W. to N. 58° W., a mighty range, the one we 
have mentioned above. We have here to deal with ove very considerable and nearly 
meridional range, the northern section of which is situated east of Meanglaring-tso 
and Shovo-tso, whilst its middle part is west of Porz-¢so, and its southern section 
to the east of the Pedang Range. On my route this range, Syr/a, is crossed in 
only one pass, the Sur/a-kemz-/a. The orographical importance of the range Bougba- 
yeke-gangr? is, on the other hand, not quite clear. It should certainly not be 
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regarded as a special range parallel with and east of the Swr/a Range. It may 
be a ramification from the latter. But the most likely hypothesis is that there is only 
one broad range, and that the Bongba-yeke simply is the eastern front of the 
Surla Range. Vhe Bongba-yeke should, therefore, be regarded as a portion of 
the S72. Such questions as this can only be solved by detailed exploration. 

On Fune 13th, our march goes W. S. W. for 10.1 km. to Camp CCCCNXVIT//, 
Shakttk, where the altitude is 5,202 m,, or 105 m. below the previous camp, being 
a rate of 1:96. Trom this camp Pan. 5204 and B, Tab. 98, was sketched, giving 
a good view of the range of Bongba-ycke-gangrt, or simply Yeke-gangrt, to the 
N. N. W,, N. W. and west with snowfields and small glaciers. To the N. E. are 
moderate hills standing east of Porw-tso. The old beach-lines are partly visible, the 
highest being 108 m, above the lake. Pan. 519, Tab. 98, is taken from the same 
place. It shows to the S. S. Ié. well-developed beach-lines, and to the S. W. and 
W.S. W., the southern continuation of the Sur/a Range. 

The next day we travelled 8.9 km. W.S. W., crossing the plain south of the 
lake and gradually ascending into the broad mouth of the valley of Sws/e to 
Camp CCCCNNIN, where the hight was 5,215 m. The ascent is, therefore, only 
13m. and the rate 1:685. Pan. 521 and 522A and B, Tab. 98, together form an 
uninterrupted view of the whole horizon. It begins with the comparatively low 
mountains situated between the A’affa and Surla Ranges. To the S. 10° E. is 
Afen-la, a pass on the continental water-parting. To the S.S.W., S. W., west, N. W., 
and to N. 11° It. is again the Veke-gangr¢ or northern Surla Range. To the 
N. 35° E. is a pass called 7salam-/a. 

On FYuxe 16¢h, our road proceeds W.N. W. for 14.6km. up the Suda valley 
to Camp CCCONNA, Surle-pu, with an altitude of 5,525 m., an ascent of 310 m. 
and a rate of 1:47. 

The high pass, Sxra-fen2-/a, which is a water-parting between the Povu-/so 
and Shovo-tso, was crossed on une 17th. The direction is N. W. and _ north. 
From Camp CCCCN NN we had 3.7 km, to the pass, 5.832 m. high, a rise of 307 m, and 
a rate of 1:12. The descent to Camp CCCOCYNNNY/, Dung-lung, at 5,443 m., was 
g.4km., a fall of 389 m. at a rate of 1:24, or only half as steep. From a point 
a little to the south of the pass the panorama p. 358, Vol. III, was made in water- 
colours. It shows some of the glaciers of the Sur/a Range. The pass is also 
simply called Sy+r-/a. 

On June Sth, we continued down 14.6km. N.W. to Camp CCCCANX//, Pedang- 
chu, at an altitude of 5,069 m., a descent of 374m. at a rate of 1:39. From 
a point 4km. S. 54° E. of Camp CCCCXNX//, Pan. 523, Tab. 98, was drawn, 
showing portions of the Suv/a Range to the N.N.E. and N. E. Pan. 524, Tab. 99, 
is its immediate continuation. To the W.S. W., west and W.N, W. it shows portions of 
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the Pedang Range. Pan. 5274, B and c, Tab. 99, is taken from Camp CCCCNNAT/. 
It goes all around the horizon, showing the Svr/a Range to the east and the Pedang 
Range to the west. / 

On Fuxe 19th, our road goes along the Pedang-chu 22.1 km. N. N. E. to 
Camp CCCCNNSXIIT, Tsole-shung, at an altitude of 4,889 m., a fall of 180m, at 
a rate of 1:123. From this Camp we have to note Pan. 526A and B, Tab. 99, 
being a good view of the western side of the Suwr/a Range with some of its 
comparatively mighty snow-peaks, some of them certainly giving birth to small 
glaciers. 

The next travelling day, Fae 21s¢, we travelled north to Shovo-tso, first 14.4 km. 
to the pass, Adéué-/a, 5,084 m. high, a rise of 195 m. at a rate of 1:74. The descent, 
6.6 km. to Camp CCCCNNA/V on the lake, at an altitude of 4,784 m., was 300 m. 
and the rate 1:22. Pan. 529, Tab. roo, is taken from Aduk-/a. It shows the lake 
Shovo-tso in the foreground, and to the north of it considerable mountains, which 
also are situated to the N. E. of Nganglaring-tso. To the N. 30° E. is the important 
pass Aa-/a, and to the N. 55° E. another pass called Zokchen-/a. Pan. 528, Tab. 99, 
is taken from Camp CCCCXXX/V on the shore of Skovo-tso, showing the old 
beach-lines and the valley up to A‘a-/a. 

Leaving the lake on Fane 22nd, we marched N. W. for 12 km. to the pass 
Tela-mata-la, 5,160 m. high, or an ascent of 376 m. and a rate of 1:32. On the 
northern side we had 4.1 km. to Camp CCCCNNX AV, Serno-kungling, 5,041 m. 
high, or a descent of 119 m. at a rate of 1:34. From Ze/a- or Tele-mata-la 
Pan. 530, Tab. 100, was drawn to the S. E. showing a part of the basin of Stovo-tso 
and a portion of the Szv/a Range. Pan. 532, Tab. 100, was drawn to the W.S. W. 
and \V.N. WV. from the same pass, showing comparatively moderate mountains. 

On Fune 23rd, our journey goes 3.4 km. N. N. W. to Zayep-parva-la, 5,452 m. 
high, a rise of 411 m. at a rate of 1:83. Another 3 km. in the same direction 
take us to Camp CCCCNNNVY, where the altitude is 5,119 m., a fall of 333 m. 
at arateof 1:9. Both sides of this pass are, therefore, rather steep. Pan. 531, Tab. 100, 
is a view from Jayef-parva-la. The snowy range seen on it to the S.E. and 
S.S.E. is the Swrla Range. Pan. 534, Tab. 100, is taken from Camp CCCCNNAT‘/, 
and gives us the first view of \’ganglaring-tso along to the N. \WW. When travelling 
along only one shore of a lake it is, of course, impossible to get an idea of the 
whole lake. The form | have given to Neanglaring-tso on Pl. 23 will in the future 
be very much changed. The first surveyor has, however, to make the best of the 
material he is able to collect. To me and my assistants the panoramas, as ¢. ¢. 
No. 534, lab. 100, have been a great help. On the other hand, the form of the 
large island, with its four promontories seems unlikely. A future detailed mapping 
of this lake will show how insufhcient my observations were. 
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We reached the shore of Vvauglaring-tso, Fune 24th, the distance down to 
the lake, N. W., being 3 km., and then westwards 10 km. along the shore. The 
slope down is very steep, for the lake is at an altitude of 4,746 m., or a descent 
of 373 m. anda rate of 1:8. Camp CCCCNNXAVII, Aungima-dumly, is at 4,748 m. 
A hill near the shore, N. N. W. of Zayef-parva, has an altitude of 4,938 m. From 
this hill Pan. 533A and B, Tab. 100, was drawn. It shows from the N. W. to N.N. E. 
a new perspective of the large island, and to the N. E. and E.N.E. considerable 
mountains which must be regarded as the northern continuation of the Sur/a Range. 
To the east is pointed out the valley of A’a-/a. Nearly the same landscape, though 
in another perspective, is shown on Pan. 535, Tab. 100. 

On Fune 25th, we had to cross a ridge which projects to the southern shore. 
We had to climb 530 m. in a distance of 7.1 km. to the W.S. W. to the pass 
Pu-karu-la, where the altitude is 5,278 m.; the rate is, therefore, 1:13. On the 
western side we again descended 294 m. in 2.8 km. to the S. W. to Peds, situated 
at 4,984 m. Here the slope is as 1:9.5. Pan. 536A, B and Cc, Tab. 101, taken 
from Pu-karu-la, is of very great interest. Jt unrolls, namely, considerable portions 
of all the three high 7razshimalayan Ranges Surla, Pedang and Lavar, the snowy 
crests and peaks of which are visible to the S.E., south and S. W. To the 
N. 82° W. it shows the course of the Swadang-tsangpo just above its entrance in 
the lake. To the N. W., north and N,N. E. it shows another view of the Meanglaring- 
‘so with its islands and promontories. To the N. E. and E. N. E. we again meet 
a part of the Sur/a Range. 

On Fune 26th, we travelled 11.9 km, W.N. W. to Camp CCCCNXXIX on 
the Sumdang-tsang po, at an altitude of 4,758 m., a descent of 226 m., and a rate 
of fall as 1:53. 

The whole road to Camp CCCCXXX/X, from where the last crossing begins, 
is thus 398.6 km. in length. 
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CHAPTER XXXV. 
FROM NGANGLARING-TSO TO TOKCHEN. 


Only the last crossing of the 7yazshznalaya remains to be considered. It 
begins from Camp CCCCXNXX/X and comes to an end at the upper ZJokchen, 
Camp CCCCLI. The general description of this road was given in Vol. III, 
Pp. 324 ef seg. 

The first day’s journey, along the southern bank of Swmdanug-tsang po, June 27th, 
took us 15 km. W.S. W. to Camp CCCCXL, Selipuk-gompa, where the altitude is 
4,776 m.; the rise is therefore, 18 m., and the rate 1:833. Pan. 5374, B and C, 
Tab. 101, is drawn from a point below the monastery. It shows to the N. E. and 
N. 80° E. a part of the northern Swr/a Range, situated N. E. of Meganglareng-tso. 
To the E. S. E. and S.E. is the Pedang Range. To the S.S. I., south, S. W. and 
W.S. W. is the range, Lavar-gangr?. To the W.N. W., north and N, E. is a ridge 
of small hills bordering the Swadang-tsangpo on the north. 

On Fue j0th, the road proceeds S. W. and S. S. W. for 81 km. to Camp 
CCCCXLY, at an altitude of 4,785 m. The rise is 9 m. only, and the rate 1:900. 
The plain south of \’ganglaring-iso is thus very level. Pan. 5384, B and c, Tab. 102, 
is from Rartse. To the E.S. E. and S. E. it again shows the Pedang Range, after 
which follows the Lavar Range the whole way around to the west. To the W.N. W., 
N. W. and north, moderate hills are visible in the region of Vumda-matsen, where 
the fourth crossing came to an end. From N. E. to east we again see a part of 
the northern Surla Range. 

On Fuly rst, we travelled 22.8 km. S.S. W. to Camp CCCCXLIY, Kyangyang, 
at an altitude of 4,977 m,, a rise of 192 m., at a rate of 1:119. On Fuly sth, 
we travelled W.S.W. and W.N. W. for 5.7 km. to Ayangyang-la, with an altitude 
of 5,157 m., the rise here being 180 m. and the rate 1:31.7. On the western side, 
3.8 km. took us to Camp CCCCNLI//, Lavar-demar, 5,048 m. high, a fall of 109 m. 
at a rate of 1:35. Pan. 540, Tab. 102, from the pass, shows to the S. 23° E. a moun- 
tainous region called Swmdang-changma, probably situated between the Lavar and 


the Ding-la Ranges. The snowy peaks of Pang-nagrong to the S. 10° E. obviously 
gr. IV. 
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belong to the last-mentioned range. The mountains to the S.S. W., S. W. and 
W.S. W., amongst them the Gaugchen and Gangchung, seem to form a special 
range east of the north-western part of the Ding-la Rauge. 

On Fuly 6th, we travelled 13.6 km. W.N. W. down the Lavar-ésangpo to 
Camp CCCCXLIV, Kelle, at an altitude of 4,949 m., the fall thus being 99 m. 
and the rate 1:137. To the S. W. and N. W. from here, Pan. 539, Tab. 102, shows 
some conical peaks of moderate elevation. 

The next day our march continued westwards for 13 km. to Camp CCCCXLV, 
in the upper valley of the Aong-tsangpo, and at an altitude of 5,196 m., the rise 
thus being 247 m. at a rate of 1:53. From a point 4.5 km. east of the camp, 
Pan. 541, Tab. 103, was drawn. To the N. 81° W., N. 60° W,, N. 44° W., N. 33° W,, 
N. 23° W. and N. 14° W. it shows irregular ridges and peaks of no very considerable 
elevation, amongst them the Ra-faon, the Lunguak, the Tokchung and the Tok- 
marbo, the latter in the direction of Damraf-tso, to which the Lavar-tsang po and 
the Aong-tsangpo stream. These mountains and peaks are situated between my 
route to and beyond the source of the /zdus, and the route dealt with at present. 
The intermediate region, which has been crossed by Nain-Sing, has no high moun- 
tains, and those existing seem to be less regular than those described in the central 
regions of the 7raushinalaya. 

The next day, Waly Sth, we crossed the Déng-ta Range. The direction is 
S.S.W. We had 6.6 km. to the pass Dénwg-da or Chargo-ding-la, 5,885 m. high. 
The rise is here 689 m. and the rate 1:9.6. On the southern side we had g.8 km. 
to Camp CCCCXLVI, Luma-nakpo, at an altitude of 5,138 m,, a fall of 747 m,, 
at a rate of 1:13. Pan. 542, Tab. 103, taken from the pass, shows to the S. E, 
considerable mountains, one of them called Shzrz-marmo. To the S. S. E., south 
and S$. W. are ridges and moderate peaks belonging to the Suxuge Range. Due 
south, Argok-tso is visible. 

On Fuly 9th, we had 12.7 km. S. S. W. to a secondary pass, 5,233 m. high, 
the rise being 95 m. and the rate 1:134. On the western side we had 4.6 km. 
W..S. W. to Camp CCCCXLVI/ on the Stexnge-chu where the altitude is 5,155 m. 
The fall is there 78 m. and the rate 1:59. From the little threshold, Pan. 5434 
and 8, Tab. 103, was drawn, showing to the N. E. and E. N. E. considerable parts 
of the Deng-la Range, and to the S.E.a part of Argok-tso. The mountains south 
of the lake were hidden by clouds and snow. 

On Fuly roth, our road proceeded W. S. W. for 22.2 km. up the Surnge-chu 
valley to Camp CCCCXLVIII, Takche, where the altitude is 5,281 m., or a rise 
of 126 m. and a rate of 1:176. The gradient is, therefore, very gradual. On 
July 12th, we even had to go down a few meters to reach the continental water- 
parting in the Swruge-/a which is so flat that it is impossible to tell its exact 
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situation. Its altitude was 5,276 m. or 5 m. below Zakche, which, however, was in 
the mouth of a side valley and, therefore, somewhat higher than the middle of the 
pass valley. The distance from Zekche to the pass was 5.3 km. and the rate of 
fall 1:1,060. From the pass we had 11.3 km. S. W. to Camp CCCCNLIN, Surnge- 
/ungpa, Where the altitude was 4,917 m., a fall of 359 m. at a rate of 1:31. 

The next day we continued S. S. W. 5.6 km. to the pass Y2évo-la, 5,242 m. 
high, and probably belonging to the same range as the A’v7/as and the Pundi, The 
ascent is 325 m., and the rate 1:17. On the southern side we had 5 km. S. S. W. 
to Camp CCCCL, where the altitude was 5,027 m. a descent of 215 m, and a 
rate of 1:23. 

The last day, Ya/y 14th, we marched 13.1 km. S.S.W. to the upper 7okchen, 
Camp CCCCLI, where the altitude was 4,654 m. The descent from the 7yans- 
himalaya was, therefore, 373 m., and the rate of fall 1:35. On the way a litle 
secondary threshold, Rigoxg-/a, is passed. From its saddle, 4,972 m. high, the last 
panorama, 544, Tab. 103, was sketched to the south and S.W. The Sacred Lake 
is not in sight. 

The whole distance is, according to the data given above, 178.2 km. Between 
this and the distance given Vol. III, p. 325, vz. 203 km.,, there is a considerable 
discrepancy. This is partly due to the fact that in Vol. Ill the distance is not 
reckoned from Camp CCCCXXXIX, but from the Lake. Taking the latter from 
the mouth of the Swmdang-tsangpo, we get 188 km, The rest is due to corrections 
of the construction map. 


View] TUSY], UL, 
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REMARKS ON THE 
ALTITUDES AND DISTANCES 


CHAPTER XXXVI. 


TABLE OF THE MORPHOLOGICAL ELEMENTS. 


The following table contains the absolute altitudes of camps and passes, the 
rise and fall of the ground, the distances and the rates of the gradients. Only those 
places have been omitted where the ground may be regarded as nearly horizontal, 
as for instance between camps situated on the shore of one and the same lake. 

The table will give an idea of the morphology of those parts of Tibet which 
I visited. I will return to it in connection with the discussion of the orography of 
Tibet which is to be found at the end of Vol. VIL 











Distance Altitude Rise | Fall 


Camps and Passes : : ; : Rate Date 1906 
in km. in m. inm =; in m. 
i 

Tankse, to. . eee gel 3991 | August 

| Muglib . . mo bod : 15 4i4o 149 1: 100 21 
Pobrang . ...... 2 4468 328 1:97 22 

| Lunkar. 2... eg 15 51st 683 { 1.22 24 
Marsimik-la. 2 2. 2... 5 5593 442 [itty 25 
Spanglung . ...... 8.8 5108 485 1:18 25 
Pamsal ......... 16 4529 579 1: 27.6 26 
Mankook-la. . 2... 13 4839 310 1: 40.6 28 
Kograng-sanspo. . . . . 4.8 4740 99 1248.5 28 
Chuta ... 2... eS 13 4882 142 Tigl.s 29 
Camp Tes. ea he es 73 5170 288 1: 25.4 34 

September 

Chang-lung-yogma. . . . . 10.8 5780 610 1217.7 1 
Camp 1]... ww... 73 5552 228 1:32 I 
Camp I...) wk 19.2 5382 170 bitty 2 

| CampIV.......2.. 17.7 5284 98 1:18t 3 
Camp VV... 2... 22.2 5206 78 1: 285 1 
Threshold... 2... tt 5367 161 1:68 ’ 
Camp VI. ....... 8.7 5110 | 257 Tijd ) 
Carp Vile cs ces anwar 30 4953 157 13191 7 
Camp Vil. g ¢-a60ca.2) hs 12 4916 37 ia geK B 
Camp IX... 1... 175 49t4 : 10 
Camp X ......... 25 4894 20 121,250 1 


te 


Camp X1......-.. 20.5 4936 42 12 488 
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Camps and Passes peeare ! Aiiuie 
in km. | in m. 
| 
Camp NI]... 2... 14.5 ‘ 4981 
Camp XU... .... 13.5 5018 
Camp XIV... .. ox’ 14 | 5170 
Threshold... .. 2... I! i §273 
Camp XV, Lake Lighten. . 6.5 5095 
Camp XVI ....... 9 5096 
S. shore, Lake Lighten. . . 7 5095 
E. shore, Lake Lighten. . . 23 5095 
Camp AVI. 2. 2... 3-7 5100 
Threshold ... 2... 12 5301 
Camp XVII 2... 2... 1.7 5168 
Camp NIX, Yeshil-kol . . . 10 4946 
Camp XX ........ 14.1 4945 
Camp XXl . ae taste 2.6 4955 
Camp XXII. 2... 2. 16.2 5040 
Threshold ..... 10.5 5080 
Camp XXIE 2 2 7. ., 4-7 5078 
Camp XXIV... 2... 7.8 5077 
Camp XXV. 0... 0, 15.2 ; 5078 
Threshold ........ 14.8 5239 
Camp XXVI1 2... 2... 1.4 | 5141 
Camp XXVI1. . 9.5 5081 
Camp XXVI. ... 16.7 | 5137 
Camp XXIX 2.2... 15.8 | 5091 
Camp XXX... 2... 13.7)! 5024 
Camp XXX]... 0.2... 143-4939 
Camp XXXI]. 2... 14.6 4877 
Camp AXXI. 2 2... 12.3 4923 
Camp XXXIV... 0... 15.5 4996 
Camp XXXV.. 2.0... 10.5 $033 
Threshold . 6 5253 
Camp XXXVI... 2... 11.3 4978 
Camp XXXVII 3.7 5129 
PaSSoio oso 0 6 a yee 8 7.1 5306 
Camp XXXVI... wt 4.3 5207 
Camp XXXIX. 2. 2 1... 12.3 5100 
Camp AL. .... 10.5 5000 
Camp XLI. 2... 2... 8 5061 
Camp XLU. 2... 14.3 5247 
PASS it~ ssnats 4, 4.30 Oe 5 5357 
Camp XLII... 2... 43 | §292 
Camp XLIV .. 2... 7 -  §346 
PASS 23. is em sa gS eee 4 5611 
Camp XLV... ..... 6.2 5386 
Passi io stech cahiss aie’ gece an. 4.7 5491 
Camp XLVI... 2... 2.5 5390 
Pass. Peo te aes yk ES Ge 555 5501 
Camp XLVIL... 2... 5.6 5223 
Camp XLVIN. 2... 2... 5-9 5153 














Rise 


in m. 


37 
152 
103 


10 
85 
40 


151 
177 


61 


Fall 


in m. 


178 


we 
N we 


98 
60 


46 
67 


62 


99 
107 
100 


186 


65 
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Rate | Date 1906 
September | 

1322 13 
2 365 14 
92 15 
: 107 16 
37 16 
20 
21 
2) 
21 
: 60 1 22 
3 22 
45 23 
24 
260 25 
191 26 
262 2 
+2350 27 
: 28 
29 
192 30 
714 30 

October 
2158 I 
: 298 2 
+343 5 
: 204 4 
: 168 5 
£235 6 
: 267 7 
2212 8 
> 284 10 
127 Il 
24 11 
58 12 
: 40 13 
£43 | 13 
TLS 14 
2105) 15 
L131 16 
i a 
24 I 
: 66 | 18 
+130 19 
215 20 
28 20 
245 21 
225 21 
:50 22 
20 22 
284 24 


| 


| 


Camps and Passes 








Altitude 
in m. 








Rise 
in m. 
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SS 
Distance 
in km. 


Date 1906 


— 


Camp XLIX .. 2... 
Camp Le soe ae eo ae 
Camp LI... . 2... . 


Camp LU. 2. wn 
Camp LUI... 2... 
Camp LIV... ..... 
Camp: BY eyed. ioe rd wae 
Camp LVI... 2... 
Passi) a nd he cle shoes 
Camp LVII. . 2... 
Camp LVI. . . Sos 
Camp LIX, Lungnak. . 


| Camp LX, Gomo... . 


Camp LXI... . 
Camp LNIT. . . . 
Camp LNII. 
Chakchom-la Sot tes 
Camp LAIV 2... 2. 
Camp LXV... 2... 
Camp LXVI, Ngemba-tokchen 
Camp LXVII, Chupka-karmo- 
Iungpa. . 2 ee ee 
Camp LXVIII, Kebe-chung 
Pass... 2.2... fh 
Camp LXIX ..... 
Camp LAX. .. 2... 
Camp LXXI, Rinek-chutsan . 
Camp LXXI] 2... 2... 
Pass Yumrang-lopchangs . . 
Camp LAX... 2... 
Camp LXXIV, Bogar-yung . 
Camp LXXAV . . 


Camp LXXVI, Chu-minyung 
Camp LXXVII, Chulu-rang . 
Camp LXXVIII . . . 
Camp LAXIX. .. 2... 
Camp LXXA, Shurang. . . 
Camp LAXNI. . 2... 
Camp LXXXII, Pati-bo. . . 
Camp LXXXIIE. 2. 2. 
Camp LXXXIV .. . 
Camp LXXXV 

Camp LXAXVI, Nasa 

Pass Gyanyak-la. . ... 
Camp LXXXVII, Lar 

Camp LXXXVII, Rara. . . 
Pass Pike-la. . . . . 


52. IV. 


19.8 
11,2 
7.1 


18.5 
15 
12.7 
10.3 
11.3 
8.5 
4.5 
16.6 
14.5 
16.3 
14 
10.3 


~ 
we 


12 


Ow 


~ oe 
Nn OMNI 


ao 
vw Ah 


POPE BRFOYDOO 


“we ST we COW CO 


{1.2 
13.3 
10.5 
14.1 
12.2 
12.5 

8.1 

75 


10 
10.5 
2.8 
7-5 
0,6 


5205 
5125 
5040 


3019 
5046 
5158 
5oll 
5016 
5161 
4994 
4889 
4992 
48.43 
4950 
5038 
5211 
5433 
5042 
4914 
4928 


5167 
5003 
5103 
4999 
4904 
4706 
4819 
5032 
4753 
4643 
4503 


4673 
4891 
4784 
4816 
4760 
4788 
4707 
4652 
4696 
4664 
4770 
5161 
4875 
5169 
5200 


52 


103 


107 
88 
173 


3292 


44 


106 
391 


294 
31 


80 
85 


149 


391 
128 


164 
104 


95 
198 


279 
110 
140 


107 
46 


81 


32 


meme 


mes 


tee 
Ow hk Ow 
nm 


381 
2140 
: 84 


1881 
7 482 
L113 
:70 
: 2260 
759 
2158 
:14t 
: 109 
2131 
2117 
775 
213 
: 80 
21.271 


An om 


mow 


> 20 


> 94 
: 89 


: 66 
: 61 


t44t 
2218 
: 446 
: 100 
7136 


303 
799 
: 10,7 
: 10.1 
225.5 
219 


| 
| 


October 
28 


29 
30 


November 


Nn KN 


Mx ss Am 2 ww wi 


tao ols te te 2 


N 


ty ta 


29 
December | 


SO ONI nH hw RD om 


eas) eek, eee facet Sia 
Mv we Ss 


ae 
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glo 
Camps and Passes | Gees | aypuce | ate | at Rate Date 1906/07 
| In Km. m im. In mm. m m. 
| Camp LXXXIX, Lung-chung 10.4 4867 333 1:31 16 
Camp XC, Neka. . 2... 9-7 4759 108 1:90 17 
Camp XCI, Kunglung .. . 1L.2 4793 34 13329 20 
_ Pass Sarya-la. ... . 5.5 4865 72 1:81 21 
Camp XCH, Nadsum. 3-9 4805 60 1:65 ( a1 
Camp XCIIJ, Sumju . . . .: 9-4 4871 66 Ti tg2 227 
Camp XCIV, Tomo-chapko. 10 : 4932 61 1.164 | 23 
Pass Lamlung-la. . . . . . 14.5 5179 247 1: 59 24 
Camp XCV, Kachen. . . . | 4,1 4528 351 1211.7 24 
Camp XCVI, Laen. 2... ul | 4824 4 132750 26 
Camp XCVIL.. 2... . 4.5 | 4770 54 1:83 27 
, Camp XCVII, N. shore 7:8 4699 29 
Camp XCIX, S. shore. . 143 4703 7! 12110 30 
| Camp C, N. W. shore . 12.5 4694 31 
6 January 1907 
| Camp CI, S.shore .. . i 11.7 469.4 I 
Camp Cll, S. W. shore . 2 11 4694 | 2 
Camp CIN... 2 we, 5 | 18 4699 3 
Camp CIV, Panglung. . Z 6.5 4694 | 4 
Camp CV, N.E. shore . 9.8 4700 5 
Camp CVI, S.E. shore . 14 41695 6 
Camp CVE. 2. 13-7 4767 , 7 
Camp CVI, S. E. shore. 20.5 4699 17 
Camp CIX . 2... 00. 6 5189 495 | 1.12.1 | 18 
Pass Chapkar-la. . 2... 1 5326 137 137.5 19 
Camp CX, Lamblung 9.8 4895 431 1222.7 19 
Pass Pongchen-la . ot 5 5371 476 1: 10.5 22 
Camp CX] ........ 6.7 5055 316 1: 21.2 22 
Camp CXIl, Kapchor. . . . 12.6 4959 96 Ti131 23 
Camp CNIII, Nayi-pangbuk . 17 4930 2 ; 13580 24 
Camp CXIV, Nadsum ; 12.2 4986 36 | 1s208 25 
Camp CAV. 2... 15.8 5134 148 ' 1: 106.7 26 
Camp CXVI.. 2... 14 534d 210 1: 66.6 27 
Pass Sela-la. .. 1... 16 5506 162 1:99 38 
Camp CXVHT. . 2... 2.9 5225 281 1310.3 28 
Camp CXVIII, Selin-do . . 15.8 4832 393 1: 40.2 29 
Pass Shib-la. . 2... .., 20 5349 517 1: 38.7 30 
Camp CNIX, Tagar-ogma . 3.8 4998 351 1:10.8 30 
February 
Pass Chesang-la. .... . 10.6 $474 476 1: 22.3 1 
Camp CXX, Tak-rerar. . . 10.1 4635 839 1:12 1 
River Bup-chu. . 2... 6 4467 168 1135.7 2 
Camp CXXI, Tamring . . . 77 4619 152 1350.7 2 
Pass Dangbi-la. ..... Id 5250 631 1:18 3 
Camp CXXI], Ngartang . . 13 4909 34 er) 3 
Pass Ta-la........ 10 5436 527 1: 18.9 4 
Camp CXXII, Hor .. . . 11.8 4$23 913 1:12.9 4 
Camp CXXIV, Shepa-kava . 72 $344 179 1240.2 5 
Pass La-rrok. . .. 2... 7 4440 96 1:73 6 
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4. 
: . | 
Camps and Passes Pence Altitude Ane gfal Rate Date 1907 
in km. in m. in m. in m. 
ea OA PgR ee ED 
| February 
Camp CXXV, Ye... . 8.6 3988 452 1:19 © 
Camp CXXVJ, Rungma . . | 10.7 3950 | 38 1: 28t 7 
April 
Camp CXXXVI, Tangna . . | 4038 
Camp CXXXVIL, Lingo . . 14.9 4070 32 1: 466 - | 
Camp CXXXVIII, Tong . . 14.3 4167 97 1147 K 
Camp CXXXIX, Ge... . | 9 4204 7 1: 243 io 
| Camp CXL, Sirchung . . . 16 wq7 2 13393 ‘HI | 
Camp CXLI, Kating. . . . 12.6 4229 32 13242 12 
Camp CXLII, Linga. . . . 16 4302 73 bs 219 13 
Camp CXLII!, Langmar . . 9.6 4405 103 1:93 t 17 
| Camp CXLIV, Govo. . 12 4524 13k 1:99 18 
Camp CXLY, Chomo- capute 19.2 4795 271 1:71 2 
’ Pass Chang- la-Pod-la. . . . v2 5372 197 rets.8 21 
Camp CXLVI, Cha-oktsang . 6 5233 339 1237.7 21 
| Camp CXLVI], Kyang-dam . 1 5a50 "183 1: 80 ns 
‘Pass Chumar-la. . . . . 18 5108 58 1: 310 24 
Camp CXLVIII, Bumnak — . 6.6 4945 163 1:40 24 
Pass Ting-la.. 2... 1.8 5105 160 bi1r2 25 
Camp CXLIX, Kokbo to | 5110 ; { : 2000 35 
Pass Tarbung-la. . - .. . 4.5 | 5267 157 1; 28.7 26 
Camp CL, Targo-tsangpa. . 16.2 | 4708 ! 359 L:2 26 
| Camp CLI, Tsangdam . . 12.30 | 4958 50 : 1: 246 30 
| May 
Camp CLII, Parva. .... 18.6 4753 1: 3720 i 
Camp CLIII, Kyangdam 12.4 4739 14 1: 886 2 
| Pass Dunka-la. . . .-.. . 4-7 5030 291 1216 7 
; Camp CLIV, Sabuk 14 4947 83 reagza 4 
Pass Bang-la  . 1... . 325 5237 290 1212.7 3 
Camp CLV, Angjum. .. . ze 3186 51 Ti1qt 5 
Pass Angden-la . . 6.4 5643 137 Iil4 6 
| Camp CLVI, kyam ag 12.6 4954 6389 1: 18.3 6 
Camp CLVII. Amchol:-tso . 17.2 4870 84 (: 205 = 
Camp CLVILI, Serme-lansa . 9 5310 440 1: 20.4 1o 
Pass Sao-lungring .... . 33 5387 oF 1; 63.9 Ul 
PISS. oes ae Ee 9 33384 ; 1 
Camp CLIX, Tsarok. . . . 2 4861 523 1:61 | 1 
Camp CLX, Yo’on. .... 17.8 49ty 38 1: 307 | 12 
Camp CLNI, Raga-tasam . . 12.7 4948 2 12438 13 
Camp CLXII, Chosang -jung 16 3006 58 1:276 2 
Pass Ravak-la. .... . 6.6 5227 221 1:30 22 
Camp CLNIII, Kichung- 
sopmina .... ee ee 1. 5198 29 (+34 22 
Pass Kichung-la. . . . ‘ 3-4 5504 306 tits ! 23 
PASS oe rye Mah cee tel tee Mp 2 3 5480 23 
Pass Kanglung-la .... . I 3528 23 
Camp CLXIV, Lungle . . . 3 5251 yi 1210.8 33 
Camp CLXV, Pang-satak. . 145 1916 335 (eds 5 
‘| Camp CLXVI, Basang 5 4796 12a ti58 _ 
‘Pass Gyabuk-la . . 3.9 4823 27 12329 2 
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Camps and Passes | Pience puinige | Be val Rate Date 1907 
in km. | in m. in m. in m. 
May 
Camp CLXVII, Kyarkyd . . 6.8 4575 248 1: 27.4 27 
Camp CLXVII, Tsangpa. . 10.8 4524 51 28 
Camp CLXIX, Takbur. . . 13.1 4532 8 1:1638 | 30 
June 
Pass Takbur-la. . .. . . . 7 5066 534 1:13 I 
Camp CLXX, Saka-dsong. . 14.8 4616 450 1:33 I 
Camp CLXXI, Targyaling- ; 

gompa......... 13.7) A574 | 42 11374 7 
Camp CLXXII, Pasa-guk . . 8.7 | 4586 12 13725 8 
Camp CLXNIII, Churu. . 15.6 4628 42 13370 10 
Camp CLXNIV, Rok-shung . 10.8 4609 19 1: 568 11 
Camp CLXXV, Nyuku. . . 15.0 4600 9 1: 1677 12 
Camp CLXXVI, Kyum-ngoya 19.2 4670 70 1:27 14 
Camp CLXXVII, Konak . . 10.3 4729 59 12175 15 
Pass Kilung-la. . . 2... 14.6 5318 589 1:2 16 
Pass Sirchung-la ... . . 7 5188 459 1:15 17 
Camp CLXXVIII, Dambok- 

TONG 5 edad es AL 12.5 4657 $3! 13 23.5 17 
Camp CLXXIX, Tradum. . 12.1 4591 66 1: 183 18 
Camp CLXXX, Liktse-gompa 10.6 4565 26 1: 408 20 
Camp CLNXXI.... lt. 33.8 W595 : 30 1:1127 21 
Pass Kore-la ... 2... 3, 4637 42 1: 78.6 22 
Camp CLXXXII, Nama-shu 14.1 3806 831 1:17 22 
From water-parting . . 14d 4661 

to Camp CLXXXIII, Kung- 

muge. ........ 6.2 4603 58 1: 107 23 
Camp CLXXXIV, Bando. . | 24.8 4594 9 132755 24 
Camp CLXXXV, Chikum. . ! 10.2 4796 202 1: 50.5 25 

; Pass Tagu-la .... 2... | 1.6 5026 230 1:7 26 

| Camp CLXXXVI, Tambap . ' 9.5 4785 241 1:39 26 

; Camp CLXXXVII, Nagor. . 17.3 4608 177 1:98 27 
Camp CLXXXVIII, Brahma- 

PUtT ae: hee le we ieee) 12 4583 25 1; 480 28 

, Camp CLXXXIX, Dongbo . 5 4598 15 2 
Camp CXC, Tuksum. . . . 22.7 4596 13 1: 1746 30 

July 
Camp CXC]... 2... 9.6 4608 12 1; 800 2 

| Camp CXCI, Yuri. . 2... 15.7 4615 7 122243 3 
Camp CICIII, Nangi. . . 2.3 4627 12 1; 2692 4 

| Camp CXCIV, Gyang- chu- 

kamar . .. tos 13.3 4661 34 1: 391 5 
Camp CXCV, Charok oo teen 19.3 4657 4 1: 4825 6 
Camp CXCVI, Shamsang, . 8.8 4697 4a 1: 220 7 
Camp CXCVII, Umboo . . | 6.7 4702 5 121340 8 
Camp CXCVIII, Tok-jonsung 14.8 4732 30 1. 493 9 
Camp CXCIX, Sharyak. . . | 12. 4874 142 1:88 10 
Pass Tso-niti-kargang . | 6.5 5138 264 1: 24.7 11 
Camp CC, Hlayak. 2. . 5.5 4861 297 1:20 I 
Camp CCI, Shapka ... . 17.6 4841 20 1: 880 12 
Langta-chen Glacier... . 8.8 5015 174 1:46 13 
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Camps and Passes Distant’ elerade Rive Fail Rate Date 1907 
in km. in m. in m. | in m. 
: ; 
, gs ee ee 
Moraine. 2 2... 2 3-7 5310 \ 469 127.9 A 
| Camp CCII, Dongdong. . . | 10.2 4844 466 1:22 14 
' Pass Kargang-la. . . . . . 9.6 5182 338 1:28 15 
Camp CCI, Dara-sumkor . 4.8 4931 251 t:19 5 
Pass Tugri-la....... 5.5 5270 339 t: 16.2 16 
Camp CCIV, Bukgyayarap . 10.8 4870 400 t.27 16 
Camp CCV, Tinchung. . . 8.5 4987 117 1:73 17 
Pass Marnyak-la. . ... 12.7 5302 315 1: 40.3 13 
Camp CCVI, Loang-goa . . 7 5036 266 1: 26 18 
Pass Tamlung-la. ... . . 17.6 5279 243 1172.4 Ig 
Camp CCVII, Chian-karpo . 2 5133 146 1:36 1g 
Camp CCVIII, Tag-ramoche 15.5 4948 185 | 13 84 20 
Camp CCIX, Tso-nyak. . . 16 4840 108 r:148 21 
Camp CCX, Namarden. . . 9.3 4720 | 120 1:77 22 
Pass Karpo-la. ...... 9.8 4888) 168 1:58 23 
Camp CCNI, Tokchen. . . 25 4635 | 253 2 23 
Camp CCXII, Manasarovar . 2 4602 33 12279 26 
Camp CCXXX, Khaleb. . . 4629 
Camp CCXXNI, Diri- pu- September 
gompa......... 20.1 5091 462 1: 43.5 ; 
Pass Dolma-la....... 1.3 5669 578 122.25 4 
' Camp CCXXXII, Tsumtul-pu- 
gompa. ........ 16.2 4863 806 1: 20.1 4 
Camp CCXXX, Khaleb . . 17.6 4629 234 1373 ; 
Camp CCXXXIII, Diri- pu- 
gompa...... ito 092 
| Pass Tseti-la 2 2. 2... 12.3 5628 536 1:23 = 
Pass Tseti-lachen-la, (Near 
Camp CCXXXIV).... 4-7 5466 162 ri 2g 7 
Camp CCNXXV, Singe-buk 23 5079 387 1:59 9 
| Camp CCXXXVI, Singi-kabab Fi 5165 36 12128 to 
Pass Lamo-latse-la. . . . . 16.5 5426 261 1:63 Ut 
Camp CCXXXVIT. . . . . 3-7 5176 250 1:15 TI 
Camp CCXXXVIIH, Dam- ! 
limgo .. 7. we 19.5 4991 | 185 15105 12 
Pass Dam-Karchen-la. . . . 3.3 5099s 108 | Vay 7 
Camp CCXXXIX, Gyamboche 15 4804 , 293 rid ry 
Camp CCXL....... 20.1 4624 | | 1 V4 
Camp CCXLI, Gyikung 10.5 4802 178 0259 15 
Camp CCXLII, Govu .. . 17-7 4660 142 bi 124 17 
Camp CCXLIII, Luma-rigmo 2 4614 | 46 12500 18 
Camp CCXLIV, Sariyol . . 28.2 5o2t 497 bed ty 
Pass Bokar-la. . 2... - 6 5178 157 ras 20 
INAS on Seale ete os 14.8 4782 396 Let, 22 
Camp CCXLV, Sambuk- 
sumdo ...... | = 11.3 1698 84 Megs 30 
Camp CCXLVI, Hlagar. . . tot 4672 26 tr: 388 a 
Camp CCXLVII, Dotsa 2 21.2 | 4885 213 t: fOu 27 


Camp CCXLVIII, Nyanda- 
makbo .......-.-.- 31.3 4855 30 L: 1043 23 
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Camps and Passes ee | Dnade | Bale weal Rate Date 1907/08 
in km. in m. in m. in m. | 
September 
Camp CCXLIX, Takto-serpo 14.5 5166 Zit 1: 46.6 24 
Pass Jukti-hloma-la . . . . 13 5825 659 1219.7 25 
Camp CCL, Dung-lung-sumdo 9.4 5171 654 1:14.4 25 
Camp CCL], Gartok . : 19.4 4469 702 1: 27.6 26 
Camp CCLI, Gartok. . . . 4469 October 
Camp CCLII, Nima-lung . . 15.7 4422 47 1: 334 20 
Camp CCLII, Luma-ngoma 18.3 4372 50 1: 336 21 
Camp CCLIV, Gar-gunsa, . 26 4287 85 1: 306 22 
| November 
Camp CCLY, Chiu 13.7 4266 21 1: 652 9 
Camp CCLVI], Langmar . . 24 | 4258 8 1: 3000 10 
Camp CCLVII, Singi-kamba 9.5 | 4254 4 122375 VW 
Camp CCLVIII, Tashi- gang 12.6 4248 6 1: 2100 13 
Camp CCLINX, Tarae-kongma 12.3 | 4244 4 1: 3075 15 
Camp CCLX, Demchok 1h 4274 16 | 
Camp CCLNI, Nagangkal. . 28 4229 17 
Camp CCLNII, Puktse. . . 12.9 4190 39 12331 18 
Camp CCLXII, Dungkang 16 4186 4 1: 4000 19 
Camp CCLAIY, Lung-kung . 17.3 4179 7 1: 2471 20 
Camp CCLXV, Dung-lung . 2 4449 270 1:89 21 
Pass Tsake-la. 2 2... 2 4653 204 1: 20.6 22 
Camp CCLXVI, Chushul. . 29.3 4359 294 12100 22 
; Pass Kongta-la ...... 11.2 5061 702 1:16 24 
‘ Camp CCLXVI, Kongma- 
lung-kongma ...... 12.1 4777 284 1343 24 
Camp CCLXVIII, Sara . 30 44 366 1:82 25 
’ Camp CCLXIX, Tankse . . 22 3990 421 1:52 26 
Camp CCLXANI, Long 4663 December 
Camp CCLNXXII, Bulak . . 11.3 4544 18 
' Camp CCLXNXXAIII, Burtse 19.5 4808 264 1:74 19 
Highest point in valley. . 16.6 5040 232 Ti7l 20 
Camp CCLXNNIV. 2... 4995 20 
Camp CCLNXXV . . . 4880 21 
Camp CCLANXVI, Kisil- from Burtse 
unkur, 2 2. we 14.4 5128 320 1345 23 
Pass Dapsang. . . . . 4 5428 300 1313.3 24 
Camp CCLUXAVII ll. 5227 201 1: $4.7 24 
Camp CCLAXXVII. 2. 12 5208 19 1: 632 25 
Camp CCLNXXNIX. 2... 18.6 5383 175 1: 106 26 
Camp CCXC . 2.7... 4.8 5379 4 11200 2 
Camp CCXCI. . 2... ., 13.4 5299 so 1: 168 23 
Camp CCXCII 12.8 5246 33 1: 241 2 
Camp CCXCIN . 2... 8.8 5140 106 1:83 : 30 
January 1908 
Camp CCXCIV . 2... 10 5300 160 1:63 i I 
Camp CCXCV ...... 13.5 5088 212 1:64 2 
Camp CCXCVI. 2... 16,3 5201 113 Ii144 7 | 
Pass* ie aie abe eto ad 5 10,2 5485 | 284 1: 36 5 
Camp CCACVIT. . 2... 24 5260 | 225 1: 10.7 5 
Pass... Ad 8.8 5488 | 228 1:39 6 





Camps and Passes 


Camp CCXCVIN 2... . 
Threshold. . 2... 2... 
Camp CCXCIX . . . 
Camp CCC... ..... 
Camp CCC]... 0... 
Camp CCCII, Lake Aksai-chin 
Camp CCCI. .. 2... 
Camp CCCIV. ...... 
Camp CCCV .. 2... 
Pass... . 2... of 8 stat 
Camp CCCVI. .... 
Camp CCCVII 

Camp CCCVII . . . i 
Camp CCCIX. . 2... . 
Camp CCCX ....... 
Pas$) S08 aot sass 
Camp CCCXI. .. 2... 
Camp CCCNIJ io 
Camp CCCXIL, Arport-tso . 
Camp CCCNIV, Arport-tso . 
Pass? 4 odce dG are es 
Camp CCCXV .. 2... 
Camp CCCXV] . . . 
Threshold ...... 4 
Camp CCCXVIL. . . |. : 
Camp CCCXVII 2... . 


Camp CCCXIX, Shemen-tso 
Camp CCCXX, Shemen-tso 
Camp CCCXXI, Shemen-tso 
Camp CCCXAAII, Shemen-tso 
Camp CCCXXIT] 2... 
Camp CCCXAXIV 

Camp CCCXAV. 2 2... 
Camp CCCXXVI ..... 
Camp CCCXXVID. 2... 
Camp CCCXXVHUI. . . . 
Camp CCCAXIX 

PaSS~ a0 iy eed) oe AER 
Camp CCCXXX. 1... 
Camp CCCXAXXI .... . 
Camp CCCXXNID. 2... 
Camp CCCXXXIII. 

Camp CCCXXXIV. 

Camp CCCXXXAV, Lemchung- 


Camp CCCXXXVI. . . . . 
Camp CCCXXXVII 

Camp CCCXXXVIII. . . . 
Camp CCCXXXIX. . .. . 
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Camps and Passes 


Camp CCCXL, Takmar 
_ Camp CCCXLI, Senes-yung- 
ringmo. .. 2. -- 
Camp CCCXLI]..... . 
Camp CCCXLII, Lumbur- 


rmgmo.......-.-. 


Camp CCCXLIV ; 
Threshold... ...... 
Camp CCCXLY, Pankur . . 

. Depression 
Camp CCCXLVI 

- Camp CCCXLVIL 
Camp CCCXLVII 
Camp CCCXLIX, Nagrong . 

' Camp CCCL 
Camp CCCLI....... 
Camp CCCLU. 2. 2 2... 
Camp CCCLIN 2 2 ww. 
Camp CCCLIV, Yongka-tso. 
Camp CCCLV, Tongka 





Camp CCCLVI, Ganpo-gatle 
Camp CCCLVIT. . 2... 
Passi, oo tegety Fucg tte oe Se Geos 
Camp CCCLVIN . 2... 
Pass Yum-tso-la. . 2... 
Camp CCCLIX, Luma-shar . 
PASS. ce. Ss he oh cad. be 
Camp CCCLX, Kombak 
Camp CCCLXI ...... 
Pass Chaklam-la. 2... . i 
Camp CCCLXAI]. . 2... | 
Camp CCCLXIIN 
Pass Sangchen-la . . . . . 
Camp CCCLXIV, Nema-tok | 
Pass Ladung-la ...... 
Camp CCCLXV, Yanglung . : 
Camp CCCLXVI ..... 
Camp CCCLXAVI]. 2... 
Depression... ..... 
Camp CCCLXVIII, Nila-yung- ' 
karpo. . 2 2 2. 
Camp CCCLXIX 





Pass Satsot-la. . . 2... 
Camp CCCLXX, Chunit-tso 
Camp CCCLXXI, Sninkuk 
Camp CCCUXAIL, Kemar 
Pass Nima-lung-la. . . . . 
Camp CCCLXXII. . 


Distance 
in km. 


11.4 


12.7 
17.7 


11.7 


10.7 
7.6 
3.4 
5-4 
74 

10 

13 

12.7 

14.7 


10.4 
11.6 
16.3 


10.4 


11.3 


10.8 











Altitude 
in m. 


4876 


4669 
4759 


4633 


4760 
4886 
4748 
4649 
4704 
4663 
4740 
4644 
4628 
4531 
4568 
4534 
451L 
4507 
4505 
4773 
4918 
4890 
4955 
4768 
4972 
4882 
5029 
5285 
4905 
5026 
5356 
4946 
5302 
4878 
4741 
4628 
4580 


4612 
4805 


4856 
4747 
4747 
4846 
4882 
4784 





Rise 


in m. 


90 


127 
126 


45 


ve 
“I 


268 
145 


65 


32 
193 

















an Rate | Date 1908 
in m. 
February 
232 | 1:49 26 
207 Ls Geet 27 
13197 | 28 
1 6126 51393 29 
March 
1:84 3 
1:60 4 
138 1:2 4 
1:55 5 
| i235 5 | 
4 12244 6 
{ 12169 7 
96 1:132 8 
16 1:919 10 
97 1:88 i 
12281 12 
4 12341 14 
23 1: 709 15 
4 1: 1900 16 
2 17 
1:29 18 
1:15 19 
28 1:214 19 
1.18.5 20 
187 Paty 20 
1:20 21 
| 90 1:38 21 
1:54 22 
1213.3 23 
380 1213.9 23 
1:88 24 
Iil5 26 
410 1:8 26 
1:10 27 
424 1:9 27 
137 1:60 2 
113 Li 11S 2 
| 16 1: 167 30 . 
1:81 30 
1255 31 
April 
1:39 1 
109 1372 I 
1:114 3 
12101 4 
98 i110 4 
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Distance Altitude Rise Fall 
Camps and Passes gies at | tans, in om. Rate Date 1908 
a ee a Ek a Ar 
April 
Camp CCCLNNIV. .. .. 16.4 3806 22 1i7ay 5 
Camp CCCLXNXV, Monlam- 

kongma. ....... 9.8 4822 | 16 1: 613 6 
Camp CCCLANVI, Amchung 13.9 1835 13 1: 1069 8 
Camp CCCLNAVIT . . . 9.6 4883 48 1: 200 9 
Camp CCCLXXVIIN . . . 13.7 4905 22 1: 623 lo 
Camp CCCLANIN, Bupyung- 

TNS fo Svits ao ae eg 13.8 4gui 6 1; 2300 VW 
Gamap CCCLXXX ttn 01.5 1968 37 1: 202 13 
Camp CCCLXXNI.... . 8.2 5370 402 1320.5 iv 
Pass Samye-la. . «2... 8.5 5$27 157 1:54 15 

| Camp CCCLANAIT ... . 34 5366 161 1:2 15 

| Camp CCCLANNII a God 13.3 4945 421 1231.5 16 
Camp CCCLAXANIV . |. 4 4832 113 1it24 17 
Camp CCCLAXXV ... . 15.3 4696 | 136 13 112.5 18 
Camp CCCLNAXVI, Charte 11.8 4634 62 1: 190 19 
Camp CCCLANNVIIL, Kan- 

chang-chu. . fie 13.8 4702 68 12203 20 
Camp CCCLAXAV m1 ee 13.7 4865 163 1:84 21 
Camp CCCLXNNIX . . . . 12 3001 136 1:88 22 
Pass Gyaibuk-la . . . . . 6 5175 174 1:34 23 
Camp CCCXC. ...... 6.3 5079 96 1:66 25 
Pass Kinchen-la.. 2... 10.6 ; 5441 362 i 1:29 24 
Camp CCCXC] ...... 3.6 5209 232 1215.5 zy 
Camp CCCNCIH, Rapak-do . 9.6 5103 106 1:91 25 
Camp CCCNCII. . . . . 7G 4656 447 1:40 26 

| Camp CCCXCIV, Semo-ku . 365 | 4596 60 1:58 25 
Camp CCCXCV, Usha. . . 12 | 4563 33 1:364 | 29 
| Pass Gya-la. . 2. 9.5 | 4918 335 1326.8 30 
' Camp CCCXCVI, Lumbo- 
| taktsen . 2 2. el 74 4780 135 ri54 30 
May 
Pass Lamlung-la . fed 5118 338 1515 1 
Camp CCCXCY I, Sanclidi. 33 1982 6 1324 1 
Pass Gara-la........ 6.3 5033 51 | 133 I 
Camp CCCXCVIN,Tangma-ni 2.3 4922 ly 1:21 ! 
Pass Shalung-la...... 10 5320 398 1225 6 
Camp CCCNCINX, Gyigong . 1.6 5114 206 1:8 6 
Pass Gyagong-la. . . . . . 6 5490 376 1:16 7 
Camp CCCC ....... 8.4 5333 1$7 1: $3.5 7 
| Pass Damche-la. .... - 4el 5418 85 Vi 52 é 
Camp CCCCI, Lapchung . . 10.7 5193 225 1347.5 8 
Camp CCCCII, Sang-bertik . 15.2 3245 52 1: 292 9 
Camp CCCCIII, Sangmo- 

Berti face ie 12.2 5 586 341 1: 35.8 i 
Pass Sangmo-bertik-la . . . 4.8 3520 234 1320.5 i 
Camp CCCCIV.. 2... g.1 5435 385 1: 23.6 ie 

| Camp CCCCV ...... 15.8 5121 slg i 30.5 13 
Camp CCCCVI . 2... 13.8 4964 157 1:85 | 
| Camp CCCCVII, Kangmar . 19.7 4783 | 181 1: 109 15 


53. IV. 
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: : . ; i 
Camps and Passes | pisses ee | a fal Rate Date 1908 | 
' in km. in m. in m. in m, 
Sa Ss 
| | ‘ May 
Camp CCCCVII, Daksha- | 
lungpa. . . we we 13.6 | 5150 367 Ligt 17 
“Camp CCCCIX 2... 14 ! 4734 436 1:32 18 
Pass Teta-la. . 2... 2... Fed 4958 244 1: 30.3 19 
Camp CCCCX, Hlakelung . 5 | 4769 189 1: 26.5 19 
| Pass Lamlung-la ... . . 6.5 5145 370 1237.3 a4 
Camp CCCCNI, Kibuk-hle . 3.5 4689 »  g56 0 1519,3 24 
Camp CCCCNI, Tertsi. . 121, 4679 25 
Camp CCCCNIII, Mendong: 
gompa .... 2. ee 22 4693 14 Pr1g7t 26 
Camp CCCCXIV, Sok- yung 12700 3 4714 21 1: 605 | 28 
Camp CCCCXV, Goa-lung . 17 5022 308 1: 29 
Pass Goa-la. . . Ae ctv © 6.2 5298 276 1:22.4 30 
Camp CCCCXAVI, Changsa- | 
lungpa. 2... ee. 9-4 3035 203 13:36 30 
| : June 
Camp CCCCXVII, Tamo-yak- | 
shung. 2... 7 13.7 4725 | 310 lig I 
Camp CCCCXVIII, Saglam- 
lungpa. . 2 2. eee 20.6 4736 61 1: 338 2 
Camp CCCCXIN, Gole-tata . 11.7 4788 2 3 
Camp CCCCXN, Kebyang . 16.4 477 12 1: 1367 4 
Camp CCCCXNI, Mabye- | 
tangsang-angmo . .. . . 15.5 4704 72 | 2a ; 
Camp CCCCXNH, Tuta . . 11.3 4664 Jo =| £3282 6 
Camp CCCCXNIII, Tarok- 
shung. 2. 2. 2 eee 16 4632 32 13 500 7 
Camp CCCCANIV, Lungkar- 
gompa......... 12 4787 155 1:77 9 
Pass Lungkar-la. 2... 97 | 3570 783 1212.4 10 
Camp CCCCXAXYV, Goang- 
shung. .. . 1... ees Zed 5349 221 Lily. 10 
Camp CCCCNNVI, Gydnor- 
tsangpo. .... . fa 60 ce 14.5 5187 162 1:89 11 
Pass Chuka-la. . . . . 10 5320 133 1:75 12 | 
Camp CCCCXXVI, Tokya 2. 5307 13 1: 208 12 | 
Camp CCCCANVY, Shaktik 10.1 5202 105 1:96 13 
Camp CCCCANIN, Surla. . 8.9 5215 13 1: 68.5 14 
Camp CCCCNXX, Surle-pu . 14.6 5525 310 1247 16 
Pass Surla-kemi-la . . . . . 3:7 5832 307 1:12 17 
Camp CCCCNANI, Dung- 
lung... . Yo-d 5443 389 bed, 7 
Camp CCCCAANII, Padang: 
Chu. ee se. 14.6 3069 374 1:39 18 | 
Camp CCCCNXNII Ppsoles 
shung. . 2... 22.1 4889 { 180 12123 19 | 
Pass Abuk-la 2 2... . 14.4 5084 195 17d 21 ; 
Camp ee Shovo- 
to... ALD ee 6.6 47384 300 1.22 22 
Pass Tela-mata- li nga an a! 12 5160 376 1:32 22 





TABLE OF THE MORVHOLOGICAL ELEMENTS. 











419 
Camps and Passes Distance | aiid Hee call Rate Date 1908 
in km. | in m. inm in m. 
a ee a eet 
| June 
Camp CCCCXXAXV, Sermo- ° 

kunglung . . 2.2... yt sO4T 119 1334 a2 
Pass Tavep-parva-la . . . 3.4 5452 qul 1: 8.3 3 
Camp CCCCANXVI, Tavep- 

parva. . 2... 3 3119 333 | 1:9 os 
Lake Nganglaring-tso. . . . 3 4746 373 1:8 24 
Camp CCCCXXAVII, Kung- | 

ma-dumly. ood 10 4748 2 24 
Pass Pu-karu-la .. . | Ze 5278 530 bi3 25 
Camp CCCCANXVIII, Pebuk 2.8 1984 294 129.5 25 
Camp CCCCXNXIX, Sum- ; | 

| dang-tsangpo . . . 11.9 4758 226 1153 26 
Camp CCCCXL, Selipuk: 
gompa......... 15 4776 18 1: 833 27 
| Camp CCCCXLI, Rartse . . 8.1 4785 9 1: goo 30 
July 
| Camp CCCCXLII, Kyangyang 22.8 4977 192 1: 119 l 
Pass Kyangyang-la. . . . .- 57 3157 180 ViRlz 5 
| Camp CCCCNLII, Lavar- 
demar ..... eonk 3.8 5048 109 1.35 ) 
| Camp CCCCXLIV, Kelle ae 13.6 4949 | 99 1.137 6 
| Camp CCCCXLV ..... 13 3196 247 1:53 i 
Pass Ding-la ......- . 6.6 3885 689 1:9.6 S 
| Camp CCCCXLVI, Luma-  — 
nakpo. . 2... 7. - 9.8 5138 747 1:13 8 
| Pass) se ne ode) eee ls 12.7 5233 95 12134 9 
’ Camp CCCCXLVII, Sumge- | } 

Chu. qs bibs ee ee 4.6 5155 -8 1:59 9 
Camp CCCCNLVIII, Takche 22.2 528t 126 1: 176 10 
Surnge-la. 2... 7 ee 5-3 5276 5 1: 1060 12 
Camp CCCCXLIX, Surnge- 

lungpa. ..-. eee 11.3 AQIZ | 339 visa 12 
Pass Yibgo-la ...... a 5242 | 325 hey 13 
Camp CCCCL ...... ; $027 ‘ 215 1:23 13 
Camp CCCCLI,UpperTokchen 13.1 4654 373 1:35 U4 
Camp CCCCLII, Lower Tok- | 

chen. ..... ‘ 9.5 4611 B 1:22 24 
Camp CCCCLIII, Langbo- 

Mnan-gompa ......- - 19.3 4602 9 bi244 35 
Camp CCCCLIV, Chiu-gompa (3.5 4602 26 
Camp CCCCLY, Rakas-tal . 15.5 4589 13 121193 77 
Camp CCCCLV1, Serlep-yung 2.2 4585 4 1: 3050 38 
Camp CCCCLVII, Chukta- 

lungpa. . - 2. ee 15 1615 30 T2433 29 
Camp CCCCLVHI, Dolchu- ; 

gompa.....-+--- 10 4517 98 1: 102 30 
Camp CCCCLIX, Tirthapuri- 

shung. 2. 0 0 0 eee i 15.5 4432 35 1: 176 31 

7 August 
Camp CCCCLX, Tirthapuri . 12 4345 37 2138 : 
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Camps and Passes ee peak ee a Rate Date 1908 
August 
Camp CCCCLNYI, Gerik-yung 79 4295 50 1: 158 2 
| Camp CCCCLNI]..... 9.5 4268 ae 1: 352 3 
| Camp CCCCLAII, Chung- 
lung-gompa. . .. . _ 7-5 1259 9 1: 833 4 
| Camp CCCCLNIV, Kande . 21.3 4270 Il 1: 1936 5 
Camp CCCCLAV : 19.8 4396 126 1:57 6 
Camp CCCCLXVI, Dongbo- 
gompa......... Il 4081 | 315 1: 36 7 
Top of terrace .. 2... 1.8 4437 ; 356 1:5 8 
| Camp CCCCLXVII, Yungu- , 
tsaggpo. .. 2. ee ee 6.2 4068 
| Top of terrace ...... 3.2 0! 4418 350 1:9 9 
Camp CCCCLXVIII, Dava- 
| gompa......... 15.2 4177 9 
Camp CCCCLNIX, Mang- 
| Tung-karla. 2... 2... 13 4069 108 1:120 It 
Camp CCCCLXX, Mangnang- 
gompa. .....4.. 9 4016 30 | 3 180 | 12 
Camp CCCCLXXI, Totling. | 21 3700 | 316 1: 66 13 
_ Camp CCCCLXNI, Natang. 17 3746 46 1:370 | 15 
Camp CCCCLANII . . . 16 4085 | 339 1:47 16 
| PASS sit, Seeks oie are Seaon ee 1.3 : 4276 191 1:68 17 
Camp CCCCLXNIV, Shangdse 19 4194 82 12232, 17 
Camp CCCCLXXV, Rabgyi- 
| ling-gompa ....... 1355 4166 28 | 1: 482 18 
, Camp CCCCLXXVI, Karu-sing 13.2 4300 134 | ; 1:98 19 
! Camp CCCCLXXVII, Ldat . 10.8 4478 178 | | 1361 20 
Pass Dato-la ....... 2.6 3657 179 i145 21 
Ngari-tsangpo . . ww 3.8 3827 | 830 | 1: 4.6 21 
Camp CCCCLXXVIII, Kol- 
doktse 2... ..... 4.6 $351 524 | 1:88 21 
Pass Dambak-la. . . 2... 2 4601 250 |} 1:8 22 
Saser valley. 2. 2... 1.6 . 4322 279 Lt 5.4 22 
Pass Pooche-la ..... . 6.2 4927 ; 605 1110.2 22 
! Camp CCCCLXXIX, Bichutse 96 | 4749 178 154 22 
Camp CCCCLXXX, Lungun 13.2 4753 4 1 123300 233 
Pass Dungmar-la ..... 7.6 4858 105 | 1:72 24 : 
Camp CCCCLXXXI], Yer. 9.6 3778 i080; 1338.9 24 
Pass Rongtotke-la. . . . , 9.2 4173 395 1113.7 25 | 
Camp CCCCLXXXII, Lop- 
chak 2... Bdal % 3.8 : 2982 tIgI 123.2 25 





CHAPTER XXXVI 
SOME REMARKS TO THE HEIGHTS AND DISTANCES. 


A. VOLUME IV, 


As an assistance to the readers of this volume and to the students of my maps 
and of the Meteorological Journal, I think it necessary to direct their attention to a 
few discrepancies and errors which it has not been possible to avoid in the course 
of the printing of this work. 

On page 4 of the present volume I have given the height of 7anése as being 
3.991 m., a figure which was calculated from the observations of my previous journey, 
or in 1901, and which was entered in the Meteorological Journal in my Sezentéfic 
Results, Vol. V, Part I, a, p. 256. On Pl. 1 of my map, the height of the same place 
is 3,952 m. Taking the average of all my observations at Zavkse, we get an altitude 
of 3,985 m., which has been entered on my Pl. 15, and in the Meteor. Journal, p. 8, 
and which may be regarded as the most correct. 

P. 51 the height of Camp \JX is given as being 4,955 m. The Met. Journ. 
has 4,946 m. and regards the camp as situated 1 m. above the surface of the lake, 
Veshil-kél. In the text I say it is 10 or 15 m. above the surface of the lake. It 
is impossible to tell which of the two versions is the most likely. At any rate the 
difference is of no consequence. According to my observations }’eshz/-£6/ is at an 
altitude of 4,945 m. 

The height of the little threshold of September 27th is 5,095 m. in my text (p. 54) 
and on the map. In the Met. Journ. it has been changed to 5,080 m. Camp VT’ 
is said (p. 56) to be at 6 m. above the surface of Poo/-tse, though the Met. Journ. says 
it is only 1 m. above the lake. Both may be correct. The lake itself is at 5,077 m. 

‘The pass near Camp LAI // has 5,169 m. By mistake my text attributes this 
altitude to the camp, which however, has only 5,167 m. The difference is only 2 m. 

In the Meteorol. Journal Camp CCC has an altitude of 4.983 m. On the map, 
Pl. 16, it has 4,977 m. The latter figure is the better. 

At Shemen-tso we find some discrepancies between the heights of my map 
and those of Professor EKHOLM in the Meteorol. Journal. Vhns, on the map, the 
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lake has a height of 4,968 m., and Camp CCC.V/X at 1.5 km. from the western 
shore = 5,002 m. On account of the altitudes I got for the camps situated east of 
the lake, we thought it necessary to make the altitude of the lake a few meters lower 
or 4,950 m. a height which, in the Meteorol. Journ., was also attributed to Camp 
CCCA/X. The 4,968 m. of the map is a misprint for 4,958 m. which was rounded 
to 4,960 m. in my text. In spite of the fact that Camp CCCNN///, on the map, 
has 4,896 m., and thus becomes lower than the lake, although the ground rises from 
the lake to this camp, it is questionable whether it would not have been better not 
to alter the altitude of the lake at all, but to leave the result of the observations 
alone. The changing atmospheric pressure is the cause of the apparent anomalies 
which, as a rule, become visible along the lakes and river-courses. On the hypso- 
metrical map which Colonel H. BYSTROM is now constructing in 1:200,000, the 
Shemen-tso haS 4,960 m., as in the present volume. According to the observations 
the height of four camps S. E. of Skemen-tso are too low, v2. Camps CCCXNI/T//, 
CCCXXIV, CCCNNV and CCCNYXV/. But in relation to one another, their heights 
may be fairly correct, except Camp CCCXX/V. Still, they have been left unchanged 
in my text and in the Meteorol. Journ. Only at Camp CCCNNXVI//, 5,055 m., we are 
above the lake, in spite of the anomalies caused by the changes in the atmospheric pressure. 

In the Meteorol. Journ., p. 36, Camp CXXV, Ye, has 3.988 m., and Camp 
CXAVT, Rungma 3,950 m. For these two places my map has 3,949 and 3,940 m. 
The first two are no doubt more correct if compared with the height at the river. 
On Pl. 8 of the map Camp CNNX/J// has an altitude of 4,002 m. Perhaps, after all, 
the figures of the map are the most reliable. 

The height at Langmar, Camp CNLIJ/, is found to be 4,331 m., as entered on the 
map and in my text. In the Meteorol. Journal the height of the place has been altered by 
interpolation to 4,405 m. The first figure, 4,331, may, however, be the correct one. 

On the map, Pl. 10, the height of Camp CLXIX, Takbur, is 4,521 m. which 
in my text and in the Meteorol. Journ, has been changed into 4,532 m. on account 
of the fall of the river. 

Dirt-pu-gonpa or Camp CCXXXTJ has on the map an altitude of 5,091 m., 
which has been corrected to 5,081 m. in the Meteorol. Journal. 

The altitude 4,979 m. between Camp CCXL/V and Camp CCNLV, entered 
both in my text, p. 383, and on the map, Pl. 13, is incorrect. In the Meteorol. 
Journal, p. 70, the correct figure, or 4,782 m., is to be found. 

The altitude of ahé2-hloma-la is 5,825 m. both on the map, Pl. 13, and in 
my text. In the Meteorol. Journal it has been corrected to 5,821 m. The difference 
of 4 m. is of no consequence, 5,825 m. may be regarded as definite. 

On Pl. 23 and in my text Camp CCCCX, Hlakelung, has an altitude of 
4,769 m. In the Meteorol. Journal this altitude has been altered to 4,744 m. So 


THE MAP IN 1; 300,000. 

4253 
is also the case with Camp CCCCNI, Atbuk-hle, which on the map and in my 
text has 4,689 m., but in the Journal 4,709 m. I think the heights of the map 
may be left as they are. Therefore the altitude of the Lake 7cri-nam-tso, 4,679 m., 
may also be regarded as approximately correct. 


B. THE MAP IN 1:300,000. 


I have also to direct the reader's attention to a series of misprints and mistakes 
on the map in 1:300,000 which was constructed and drawn by the late Lieutenant 
C. J. O, KJELLSTROM. As far as the altitudes are concerned they have already been 
mentioned above. Still [ will give a list of all the errata and odservanda that | 
have found on the map in question. 

On Pl. 1 we have to remember that the height of Zaxése is 3,985 m. (not 3.952). 
On Pl. 2 Lake Lighten has become too long, as will be seen on the map in 1:200,000 
by Colonel H. BYSTROM. 

Pl. 5: Camp LNXJ is called Atuck-chutsan instead of Rinck-chutsan, and 
the Swedish word Gips stands for English Gypsum. Between Camp LANAI and 
LXXVI two P indicate points from which I have sketched panoramas. The latter, 
however, are missing in my Atlas of Panoramas, obviously by reason of the im- 
possibility to identify them. 

PL 6: At Camp LNNNIN and Camp NC the red P indicating a panorama 
has been omitted. Lehor-deya should be Lekor-deja. “The mountains N. FE. of 
Camp XCIJ are called Vadsun-sherke (not, as north of Aunglung, Nadsum-cherke). 
At Camp NC/// a red P is missing. Camp NC/) is called Zomo-shapko (not 
Tomo-chapko). The mount at Camp VCV is Tso-r7 (not 7yso-s¢), and a mountain 
to the S.W. is Logung (not Logun). The name 7argut west of Neangtsc-tso 1s 
doubtful, and Zagerak should be improved into 7agrak. The greatest depth of 
the lake is 10,03 m. (not 10,3 m.). 

Pl. 7: the altitude of Camp CA/// is 4.930 m. (not 4,910 m.). 

Pl. 8: the tributary entering the .J/iichu River at Camp CNLI/ is called Bup 
rather than Bu. At Camp CNM a red P is missing. Zargo is better than Zar gu. 
The name Sha-la S. W. of Camp CXZ/N is doubtful. 

Pl. 9: Mount /o-¢sdéegkang must be moved farther east, as shown on Colonel 
Bystroém’s map. ‘The altitude of Camp CLV is 5,186 m, (not 5,180 m.). 

Pl. 10: The altitude of Camp CLNIN, 7akbur, is 4,532 m. (not 4,521 1,). 
At Camp CLN NIV a red P is missing, the castern threshold of A‘orve-/a is 4,637 m. 
high (not 4,620 1n.). 

Ploai: At Camps CLNNNVI, CNCI, CNCI/, CNCVI// and CCI'/ and 


at Aevét-/a the red P, indicating a panorama, is missing. At Camp CNC, on 
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the other hand, no panorama was sketched, although a red P is entered there. West 
of Camp CNCI’I// there is a P, though the corresponding panorama is missing. 

Pl. 12: The height at Camp CCN 1s 4,635 (not 4,654 m. which belongs to Camp 
CCCCL/ higher up the Samo-tsangpo). Camp CCS has the same height as Afana- 
savouar, 4,602 m, (not 4,598 m). At Camps CCX NV and CCNNV7/// the red P is 
missing. All the places from which panoramas were drawn will very clearly appear from 
the hypsometric map in 1: 200,000. Round Hadas we find the names Chamo-lung-chen 
(not-chz), Dunglung (not Dunglang) and Top-chen (not-chiz). Two kilometers N. W. of 
Camp CON NNIV the name 7se¢z-lachen-la, 5,466 m., is missing. The panorama drawn 
on Dam-karchen-la has been lost. Some places have not got their absolute altitudes, 
which, however, all will be found on the map in 1:200,000 by Colonel Bystrém. 

Pl. 13: The height 4,979 m. S. E. of Camp CCXLV is wrong, and has, as | 
have said before, to be altered to 4,782 m. At the same camp a red P has been 
left out. The name /xzdzs should be placed along the western branch coming from 
the south and passing Camp CCNXLV. 3S. E. of Camp CCLI/// a part of the valley 
is called Namra (not Mamra). 

Pl. 14: Loung is preferable to Lauug at Camp CCLV. NW. of Camp CCLIYV 
are the names 7arac-hongma, Tara-yogma, Pu-tarhip and Tama-chera (not Tara-e-, 
~jogma, -Farhtp and Tarma-). At Camp CCLAT// is Tsok-gerash (not -gerach). 
S. Lt. of Camp CCLEAV is Lungnak (not Languak). Near Chushil is a region called 
Morghu-naga (not Merghi-). At Camp CCLNVI// is a valley Belmzk (not Beliiza). 

Pl.15: Belmik (not Beluta), Chilam (not Chelan), Skamlung (not Shamlung), 
Camp CCLNNN// (not CONN NXT//). At Camp CCLNXXV/// a red P is missing. 

Pl. 16: Camp CCLNXAT/X is at an altitude of 5,383 m. (not 5,883 m.) The 
lake south of Camp CCC/X should be placed a few kilometers farther north, 

Pl.17: At Camp CCCN/// a red P is missing. Shenien-tso is at an altitude 
of 4,960 m. (not 4.968 m. as on the map, nor 4,950 m. as in the Meteorol. Journal). 
The altitude of 4,896 m. for Camp CCCNNX/// should better have been left out 
as it is not in accordance with the height of the lake. 

Pl. 19: The panorama corresponding to the red P, N. E. of Camp CCCLXNXIV, 
is missing. 

PI. 20: The name of the valley leading up to Semye-la is Bupyung-ring (not 
Bubyang-). The name Chaktak-tsangpo south of Lapchung-tso should be given 
to the river turning west and piercing the hills. At Camps CCCLNNAV// and 
CCCC panoramas were drawn, though the red P has been left out at both places. 

Pl. 22: The name of Camp CCCCXV//T is Saglam-lungpa (not -hluig pa). 

PI. 23: The altitude of Camp CCCCNNV/// is 5,202 m. (not 5,022). At Camp 
CCCONXNVI, Tayep-parva, and at Camp CCCCNNNVIT, Kunginc-dunily, the red 
triangle indicating a camp has been omitted. At Camp CCCCXL/ a red P is missing. 


THE PANORAMAS, 


The altitude of Poru-tso is 5,094 m. (not 5.151). 

Pl. 24: The panorama corresponding to the red P of Camp COCONLN has 
been lost. 

Several other more or less important improvements would no doubt be necessary 
before the 26 sheets of the map could be said to be fairly correct, both regardin 
the morphological details of the country and the spelling of the names, 


or 
o 


C. THE PANORAMAS. 


Tab. 10, Pan. 64: Camp yy and Camp 55 is a misprint for 53 and 54. Tab. 12, 
Pan, 78a and 788 Azack stands for Reach. Tab. 15, Pan. 934 and 8 Dec. 4 stands 
for Dec. 5, Tab. 17, Pan. 98. From a point 4 km. east, stands for: From a point 
4 km. west. Tab. 20, Pan. 113A N. 68° E. stands for N. 68° W. ‘Tab. 25, Pan. 140. From 
Pass stands for From a point below the Pass. Tab. 25, Pan. ria and & lebr. 3 stands for 
Febr. 7, Tab. 27, Pan. 149 S. 1. stands for S. Tab. 31, Pan. 174 .\pr. 26 stands for 
Apr. 28. Tab. 33, Pan. 181 Apr. 25 stands for Apr. 26. The same, 1834 N. 9° E. stands 
for N. 5° E. By a mistake the 7ergo-ganer? is drawn twice on this panorama. The 
panorama begins from a point 1cm., to the left of S. 51° W. Tab. 36, Pan. 1988, S. 19° Ie, 
S. 40° FE. and S. 55° E. stand for S. 19° W., S. yo? W. as S. 55° W. Tab. 37, Pan. 205 
Dokchu stands for Tsangpo. Tab, 38, Pan. 208 N.17° Fe. stands for S.17° Tt. Vab, 4o, 
Pan, 221A Chashung stands for Chas/uag, and Pan. 2234 and B Raxg’ stands for 
Rong. Tab. 42 232A stands for 2334. Tab. 45, Pan. 2484 A@kyy stands for Aakjn 
and 2494 Fite? for Vir Tab. 47, Pan. 256 5,019 7 km. stands for 5,015 8.8 km. 
and Pan. 258A N7¢hd for Nit. Tab. 48, Pan. 263 Angse stands for Anges. Vab. 51, 
Pan. 2798 Pachen stands for Pachung. The name Pachcu should be moved 4 cm. 
to the right. Tab. 52, Pan. 2820: here Pachen and Pachung have to change place. 
The same is the case with Pan. 285. Tab. 53, Pan. 289 shows the Gurla-mandala 
to the south and S.S.W. Tab. 54, Pan. 297, N. 75° W. stands for N.75° I. “Tab. 56, 
Pan. 305. Camp 215 is a misprint for 225. Tab. 77, Pan. 4254 is taken for Camp 3.42. 
Tab. 79, Pan. 433C¢ has Avxe-ésakmar instead of Azng-lsakima. Tab. $7, Pan. yors 
and 2 Budbyang stands for Bupyung. Tab. 90, Pan. 4854 Decha stands for cha. 
Tab. 91, Pan. 488A Gyendar stands for Grandar. Tab. 100, Pan. 529 Apuk stands 
for Aduk. 

D. THE METEOROLOGICAL JOURNAL.'! 


Page 42 line 1 from the bottom Shuvw — stands for Shuru 
» 54 » IF » » top 4,955 » » 4,615 
BD 9S: DO ho “oD BD Chithyiin =» » Chitkyiin 
« The altitude of Zeri-nam-tso was on Pl. 21 of the map in 1: 300,000 given to be 4.679 m.i 
4,634 may be nearer the correct valuc. The altitude of Cumps CCCCN, COCCONS and CCCON/T in 


the Meteorol. Journ. p. 108 should be corrected in accordance with the height of the lake. 
54. IV. 
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Page 110 line 6 from the top Avelyang stands for Kebyang 
>» 110 » 2 » » bottom 5,151 » » 5,094 
» 120 » § » » » 4,169 » » 4,069 
» 122 9» 3 »  » top Totlung — » » Tothnug 
» 122 9» 2 » » bottom Sarper » » Sasser 


E. THE MAP IN 1: 200,000. 


In 1918 Professor KARL. 1. P., ROSEN published a scientific critical examination 
of the reliability and accuracy of my Tibetan panoramas, reproduced in a reduced 
scale in the Atlas of Panoramas.'’ [fe compared my sketches with the photographic 
panoramas inade from the same points as some of them, and arrived at the con- 
clusion that the exactitude was so great that it would be a pity not to make all 
possible use of the sketches. Only to a very small extent was this done by Lieutenant 
KJELLSTROM when he constructed the map, in 1:300,000. 

Professor Rosén therefore advised me to have a new and chiefly hypsometrical 
map drawn where all the material of the map in 1:300,000 should be worked out 
more in detail from the morphological data contained in my panoramas, and the 
inountains should be sketched with approximate isohypses or »Gefiihlsisohypsen» as 
the German term runs. 

Vhe new map which forms a separate atlas to this work, was to be drawn 
by Colonel Hl. BYSTROM. To keep the expenses within reasonable bounds we decided 
to make the map only in black, brown, blue and red. The range of sight of 
every panorama was to be marked in the map. To make it possible for students 
directly to compare this map with the map of my journey in 1899—1902 published 
in the atlas of my Sczentzfic Results, we found it appropriate to have the new map 
reproduced in the same scale as the first one, or in 1:200,000. The larger scale 
also had the advantage of affording more space for morphological details. In cases 
where discrepancies existed between the absolute altitudes as given in the text and 
on the map in 1:300,000, all necessary corrections should be made, and the altitudes 
regarded as definitive. 

Finally it was decided not to force my route into the net of co-ordinates, but 
to construct the map entirely upon the basis of my original field-maps. Also in this 
respect it would be quite equal to my map of 1899—1902, and with regard to 
accuracy both maps could be directly compared with one another. 

I have said above, p. 203, that the length of my route from Zavsse through 
Tibet and back to Zankse was, in my fieldbooks, found to be 4,270 km. in length. 
If the field survey had been correct, the polygon would have been closed at Zazése. 


1 Pade Vaner, 1918, p. 125 ef seg. 
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An examination carried out by Colonel Bystrém proves, however, that there is a length- 
error of 109.5 km. or 2.568 of the route (4,270 km.) and a cross-error of 1.52", 
In his critical examination quoted above Professor Rosén has examined 21 different 
sections of routes from my journey in 1899 -1902. He has subdivided them inte 
two groups, the first of which, Nr. 1 10, are routes chiefly stretching from cast 
to west and thus situated in latitudinal valleys. He says: »[lere the length-crror is 
as an average 29 of the route. Such an exactitude is regarded as good when 
stepping the distance on even ground ({%dec: Jordan, /fandbuch dor Vermessungs- 
Kunde, 1908, If, p. 85)» Professor Rosén regards the result of the first’ group 
as very good. The second vroup, Nr. 11——21, chiefly consists in meridional routes 


-t 


crossing passes and difficult ground. Vere the length-error is 45%, which Rosen 
regards as quite satisfactory. In the first. group the cross-error was found to be 
approximately 2 or the same as the length-error. 

The polygon mentioned above is partly meridional, crossing passes, partly 
running east-west through latitudinal valleys. «As could be expected, the length- 
error therefore will be more than 28 and less than 4—5%, and indeed it was found 
to be 2.56), 

The polygonal route I travelled in 1g00 through North-eastern Tibet from 
Temrrtzk to the south, west, north and finally back eastwards to Tom7r/1h was 
1,656 km. in length. The endpoint fell 31 km. cast of the starting point, being thus 
with an error of 1.818; and g km. north of it, being 0.349. 

In 1900 and 1901 I accomplished another polygon, starting from. ldOn7sh- 
bulak and going 5.5. W. through the desert of Zof, further S. 1. and I. N. dE. 
through the mountains of Asffn-fagh and Akato-tagh to Anambarutn-rla, thence 
northward through the desert to Avrvk-fagh and westwards back to cllémish-bulak. 
This polygon is 1.460 km. in length, the length-error 0.2053 and the cross-error 
practically of, as I reached the very spring in the middle of the desert and in very 
foggy weather, without assistance of astronomical observations. In this case the 
ground was very favourable and comfortable. From the dates given above we find 
the law, so natural in itself: the error increases in the same proportion as the ground 
becomes worse. The most difficult routes of all are the meridional ones through 
Tibet during the summer when the ground is soft. The easiest and nearly level 
regions are to be found in those parts of the Central-asiatic deserts where there ts 
no sand, and here the winter is the best season. Thus we find: 

Length-error,  Cross-error. 

Meridional routes in Tibet during the summer... Jo 5e 

Meridional and latitudinal routes in Tibet all directions 

and all seasons) . ww wees 2.505 1.524, 

latitudinal valleys in Tibet all seasons . 2 2). ©). about 24 about 25 
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* Length-error. Cross-error. 
Plateau-land of Eastern Tibet all directions, summer and 


QUCUMIN se em aK 1.810 0.549 
N. I. Tibet and Eastern Turkestan, very comfortable 
STOUNG: WINKLER aS ge ke Re, es ee aes OG 0.205§ 0.04 


On my journey through Eastern Persia, winter and spring 1906 I had, on a 
distance of 1,980 km. a length-error of 0.4059, a result which would have become 
much finer had T not had to cross the Great desert of A’ezer twice in rain. 

One of the most difficult stretches of ground 1 ever had to pass was in the Shayok 
valley, and there the result proves to be miserable. I have accomplished the same 
route twice in this valley, both tines during the cold season, when the river was 
partly frozen, and the road had to cross it on the ice and in the water several 
times, the rest of the valley being covered with gravel and stones and snow. In 
April 1902 1 got, from the village of Shayok to the entrance of the J/u-gho-valley 
a distance of 178 km. and in December 1907 151 km. The two values obtained 
cannot, however, be compared with one another, as only the second route has been 
forced into the net of co-ordinates, whilst the first has bcen left as it was found 
from my fieldbooks. 

The distance between 7ankse and the west-end of Lake Pauggong, on the 
other hand, proved to be the same in both cases. I travelled this road the first 
time in December 1901, and found the distance to be 33.6 km., and the second time 
in August 1906 and found the same distance to be 33.7 km., which was a surprisingly 
good result. : 

A very detailed description of the method I have used for arriving at the most 
accurate results in field-survey which possibly can be obtained, is to be found in 
Vol. Woof ny work: Zeve Routcnanfuahine durch Ostpersten, Stockholm 1922. 


